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PREFACE 


This project is a cooperative effort of the State 
Universities and the U.S. Department of Agriculture under the 
National Agricultural Pesticide Impact Assessment Program 
(NAPIAP). State Extension scientists from cotton producing 
states representing the disciplines of plant pathology, 
nematology, weed science, entomology and plant physiology 
participated with U.S. Department of Agriculture agencies 
(Agricultural Research Service, Extension Service, Economic 
Research Service) in planning, coordinating and implementing this 
study. 


The intent of the assessment was to determine the effect on 
cotton production of the withdrawal of individual and groups of 
pesticides. For purposes of analysis and explanation, data was 
collected on the economically-important pests, pesticide usage, 
and non-pesticide pest management practices. 


NAPIAP gratefully acknowledges the assistance of Mrs. Betty 
Gibson in preparation of the manuscript. 


ACKNOWLEDGMENTS 


Appreciation is expressed to the discipline leaders, state 
specialists, and to all others who gave so generously of their 
time in the development of information and in the preparation of 
the report. The following individuals were major contributors to 
the cotton commodity assessment project: 


USDA Participants Discipline Leaders 


Ronald A. Davis, 
ARS, Project Leader 


Craig Osteen, ERS 
Kent L. Smith, ARS 
Respondents 
Alabama 


William S. Gazaway 
Mike Patterson 


Ron Smith 
Arizona 
Paul Baker 


Jon Chernicky 
Dick Hine 
Leon Moore 
Theo Watson 


Arkansas 
Claude Bonner 
Donn Johnson 
M. C. McDaniel 





Charles Allen, Texas, 
Insects 

Earl Minton, ARS, (Retired) 
Diseases/Nematodes 

James Supak, Texas, Harvest 
Aids/Growth Regulators 

Dave Weaver, Texas, Weeds 


Florida 


Barry Brecke 
Hugh Peacock 
Richard Sprenkel 


Georgia 


Steve Brown 
James Hadden 
Gary Herzog 
William Lambert 


Louisiana 


Jack Baldwin 
Pat Colyer 

Jerry Graves 
Dearl Sanders 


California 
Mike Davis Mississippi 
Harold Kempen Don Blasingame 
Tom Leigh John Byrd 
Eric Natwick Bob Head 


ah 


Missouri 
Barry Sims 
Al Wrather 


New Mexico 
Emroy Shannon 


North Carolina 
Jack Bacheler 
Jack Bailey 
Alan York 


Oklahoma 
J. C. Banks 
Miles Karner 
Ervin Williams, Jr. 


South Carolina 
Bruce Martin 
Ed Murdock 
Mitchell Roof 


1 


Tennessee 


Rich Caron 
Bob Hayes 
Gary Lentz 
Melvin Newman 


Charles Allen 
Paul Baumann 
John Bremer 
Tom Fuchs 
Allen Knutson 
Joseph P. Krausz 
Jim Leser 
Robert Metzer 
John Norman 
Roy Parker 
J.W. Stewart 
James Supak 
Dave Weaver 


Virginia 


P. M. Phipps 


LIST OF TABLES 


TABLES IN TEXT Page 


1. Ranking of economically-important cotton diseases 
by impact‘on yield. . © 603 <=" «+5 ih sgieuetys omc 3 


2. Individual fungicides and nematicides, U.S. acreage 
treated, alternative treatments and impact on 
cotton yields 700. 6 eis fe 75) ene beeen eet ee 5 


3. Non-pesticide disease and nematode management 
practices used on cotton on more than 1% of total U.S. 
acreage e e e e e e° e e e e e e ° e ° e e e e e e e e e cf, 


4. Disease and nematode groups, acreage treated, 
alternative treatments and impact on cotton yields 
with and without availability of alternatives. .... 9 


5. Ranking of economically-important cotton insects by 
impact.onmyield<vjec.. <p es ee  s 10 


6. Individual insecticides, U.S. acreage treated, 
insecticide use, and vield impact.3 96.5...) -) -))> | meee 14 


7. Non-pesticide insect management practices used on 
cotton on more than 1% of total U.S acreage... 16 


8. Yield impact and use of insecticide groups used on 
more than 1% of the U.S. cottonvacreage. = 5...) .00-reee 19 


9. Ranking of economically-important cotton weeds by 
impaction#yield. .. <3. 6) a ee 2. 


10. Individual herbicides, acreage treated, herbicide 
use, alternative treatments and impact on cotton yield 
with and without availability of alternatives. .... ao 


11. Non-pesticide weed management practices used on cotton 
onmmore than 1% of total) U.S. acreage .6 5, 50.n ses eee oo 


12. Cotton herbicide groups used on more than 1% of U.S. 
acreage, acreage treated, alternative treatments and 
impact on cotton yield with and without availability 
of alternatives. 9.200, 0 7. arte reuets ee ete 26 


13. Number of states using, ai used, average number of 


applications per chemical and the efficacy ratings of 
defoliants, PGRs and desiccants eu. eee eee 29 


iv 


List of tables -- continued 


14. 


15. 


16. 


at AS 


18. 


19. 


20. 


21. 


ele 


Ze 


Ate 


Acreage treated, alternatives, and the yield 

impact with and without chemical alternatives to 
replace the loss of individual defoliants, PGRs and 
esieCAtl Garmin Man yERME CEI. iM saeec). 50 eos ces oe. 5 


Non-chemical options used on cotton in place of 
individual defoliants, PGRs and desiccants on more 
tiavielseOLecnescotal, U.s. COCton acreage. . . . . 


Secondary effects due to loss of individual 
defoliants, PGRs, desiccants with use of available 
BLCErracive.(S )is :. . Ree ees ems ine wy See Sigs. ee 6. ae Pes 


Yield impact, use and chemical and non-chemical 
alternatives that could be substituted for loss 
of all defoliants, desiccants and PGRs. ........ 


Secondary effects resulting from the loss of chemical 
groups with use of available alternatives. ... 


Cotton pesticides: cotton acreage treated; 
yield losses and cost changes if the pesticide or 
NCOUDMLSENOLEAVALIADLO NE. cats ates in. Sek cell acee 


Aggregate economic effects of hypothetical bans of 
COLTCONSDESLICIOGS. 6s % <tr etlee Wie Oh, te as ES ee es 


Effects on per-acre returns for acres treated and 
untreated, eligible and ineligible for program 
ay Ment Bee Vee CCL Ol), Mirae Pees ese atie cs ie tt vou. (oes le 


Effects of hypothetical bans on regional cotton 
TiC OMG MErMCMECM TCH rien ts Dols?! colts inet let re cee 68h 


Change in cotton acreage caused by Be eca bans, 
Ve OC Ol) enn ome ns 0, wee BE~ ist > Ole : Sacer. 


Acreage treated with selected pesticides, by region. 


TABLES IN APPENDIX A 


Ase 


Ranking of economically-important cotton insects 
byeimpactwonViGlLG.e. a. ects Hams He we we heb A= patel mAbs a ouge 


Pesticide use patterns, target sca and acreage 
treated for cotton pesticides. .. WL. POPs 


Non-pesticide control practices for cotton pests. . 


Page 


30 


a 


ai 


a 


34 


49 


a 


53 


57 


59 


60 


67 


69 


chee 


List of Tables -- continued Page 


4. Impact of the loss of individual pesticides on cotton 
production and use of alternative controls. ..... .- 74 


5. Impact of the loss of group of pesticides on cotton 
production and use of alternatives controls. .... . 77 


TABLES IN APPENDIX B 


1. Pesticide use patterns, target pests, acreage 
treated, and pounds pesticides used; 


Fungicides/Nematicides sorted by pesticide. ...... 80 


2. Pesticide use patterns, target pests, acreage 
treated, and pounds pesticides used; 
Tnsecticides sorted by pesticide...) 96.0 n-ne 88 


3. Pesticide use patterns, target pests, acreage 
treated, and pounds pesticides used; Herbicides 
sorted by pesticide? 9%° 2.) . <2.) ee ee ee 


4. Pesticide use patterns, target pests, acreage 
treated, and pounds pesticides used; 
Desiccants, Defoliants, and Plant Growth 
Regulators) sorted’ by pesticide. (7. Sime. seer «eee 132 


5. Non-pesticide control practices for cotton pests; 
Disease Control Practices sorted by practice. ..... 138 


6. Non-pesticide control practices for cotton pests; 
Insect Control practices'sorted by? practice: =. ).s5.55en 143 


7. Non-pesticide control practices for cotton pests; 
Weed’ Control®practice se iis) ieee ere ce ee ee eee 149 


8. Non-pesticide control practices for cotton pests; 


Management Practices to Replace Desiccants, 


Defoliants, and Plant Growth EEE sorted 
byPpractice.a... oats Renee cs ai tite) sere Se ues 152 


9. Impact of the Loss of individual pesticides on 
cotton production; rire Errante ERS REET: sorted by 
pesticidesa.75. =. «: a. ee ey cel cts Avice ules ieee 154 


10. Impact of the loss of individual pesticides on cotton 
production; Insecticides sorted by pesticide. ..... 166 


11. Impact of the loss of individual pesticides on 
cotton production; Herbicides sorted by pesticides. . . aan 


eq 


List of Tables -- continued Page 


12 Impact of the loss of individual pesticides on 
cotton production; Desiccants, Defoliants, and Plant 
Growth Regulators sorted by pesticide. ........ 232 


13. Impact of the loss of pesticide groups on cotton 


production; Fungicide/Nematicide groups sorted by 
DESC CLOG mr ae) wren ar ets e mre ee Perse. et 242 


14. Impact of the loss of pesticide groups on cotton 
production; Insecticide groups sorted by 
pesticide. e e e e e e e e e e e e e e e e e ° e e e e 247 


15. Impact of the loss of pesticide groups on cotton 
production; Herbicide groups sorted by pesticide. ... 256 


16. Impact of the loss of pesticide groups on cotton 


production; Desiccants, Defoliants, and Plant Growth 
Regulator groups sorted by pesticide. .... , eee. 263 


vii 


EXECUTIVE SUMMARY 


Cotton production is a heavy consumer of pesticide chemicals. 
About 10% of the agricultural pesticide sales in the United 
States for 1989 were for cotton production purposes. This report 
estimates that the loss of insecticides, herbicides, fungicides, 
harvest-aid chemicals, plant growth regulators, and nematicides 
would result in catastrophic losses: insecticides -- 28% of the 
U.S. cotton crop or 3.9 million bales, herbicides -- 27% or 3.7 
million bales, fungicides -- 18% or 2.4 million bales, fungicide 
seed treatments or harvest-aid chemicals -- 17% or 2.3 million 
bales, plant growth regulators -- 4.9% or 670,000 bales, and 
nematicides -- 1.6% or 210,000 bales. Losses would not only be 
limited to quantity effects but also quality effects such as 
reduced lint strength and grassy bales. Other secondary effects 
include increased soil erosion due to increased tillage, 
increased hand labor, delayed harvest, increasing pest problems, 
reduced harvester efficiency, increased production costs and 
others. Clearly, pesticide chemicals play an important role in 
cotton production. 


The loss of chemical groups of pesticides would also have a 
significant impact on cotton yields. The unavailability of 
pyrethroid insecticides would result in losses of 11% or 1.6 
million bales, organophosphate insecticides -- 8.0% or 1.1 
million bales, dinitroaniline herbicides -- 7.0% or 950,000 
bales, substituted urea herbicides -- 4.6% or 620,000 bales, 
carbamate insecticides -- 4.1% or 550,000 bales, organic 
arsenical herbicides -- 2.7% or 370,000 bales, and triazine 
herbicides -- 1.6% or 210,000 bales. 


The loss of individual pesticides will generally have a much 
more limited effect, basically because of the availability of 
alternative pesticides and practices. For example, the most 
important pesticide, from the national standpoint of loss of use 
is estimated to be fluometuron. If this herbicide was 
unavailable and alternatives were used in its place, an estimated 
4.1% of the U.S. cotton crop or about 550,000 bales of cotton 
would be lost. Other important pesticides and the losses to 
cotton resulting from their withdrawal from use are: aldicarb, 
mepiquat chloride, or ethephon -- 1.7% or 230,000 bales; arsenic 
acid -- 1.2% or 170,000 bales; prometryn -- 1.0% or 140,000 
bales; thidiazuron -- 0.7% or 99,000 bales; metalaxyl -- 0.7% or 
98,000 bales; carboxin or acephate -- 0.6% or 85,000 bales; and 
trifluralin or PCNB -- 0.5% or 70,000 bales. Without the use of 
alternatives in their place, the losses from these same 
pesticides are expected to be much greater. 
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Non-chemical management practices are extensively used and 
play an important role in cotton production. Important practices 
include mechanical cultivation (practiced on 94% of the U.S. 
cotton acreage), conservation of natural enemies (75%), scouting 
(62%), resistant cultivars (61%), seed bed design (54%), crop 
residue destruction (49%), crop rotation (31%), environmental 
defoliation or freeze (29%), date of planting (29%), and earlier 
maturing varieties (27%). These methods are not usually useful 
pest management tools by themselves, but are important adjuncts 
to the chemical tools that are available for cotton pest 
management. 


Agricultural pests of cotton are listed and ranked in this 
paper by economic importance. Across the cottonbelt, the worst 
disease complex of cotton is seedling diseases, followed by 
nematodes and Verticillium wilt. The worst weeds are pigweed and 
members of its genus, followed by Sorghum species, and 
morningglory species. Among insect pests, the worst is the 
bollworm/budworm, followed by bollweevils and thrips. These were 
considered to be the worst pests nationally, although they may 
not be the most important pests in certain regions or localities. 


In general, the economic analysis shows that banning a single 
cotton pesticide would cause relatively small aggregate economic 
losses, because cost-effective alternatives would be available in 
many areas. The major exceptions are potential actions on 
fluometuron, an herbicide, and aldicarb, an 
insecticide/nematicide. The domestic economic losses of banning 
fluometuron would be about $110 million and aldicarb would be 
about $90 million. 


However, banning major pesticide families or groups of 
alternatives for pest problems would have much larger effects on 
cotton production and consumption. For example, the loss of all 
pyrethroid insecticides, by regulatory action or resistance, 
would result in a domestic economic loss of about $600 million, 
while banning any single pyrethroid insecticide would result in 
an economic loss of less than $5 million. Similar results occur 
with all seed treatment fungicides, desiccants and defoliants, 
carbamate insecticides, organophosphate insecticides, 
dinitroaniline herbicides, organic arsenical herbicides, 
substituted urea herbicides, and triazine herbicides. These 
results demonstrate that if chemical alternatives are 
sequentially removed by regulatory action or become ineffective 
due to resistance, at some point the benefits of the remaining 
alternatives will increase dramatically even though their 
efficacy is unchanged. They also demonstrate that there isa 
benefit to having several alternatives available that is not 
captured by simply comparing one pesticide to its alternatives. 


Bans of the major cotton pesticide groups, fluometuron, or 
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aldicarb would probably result in cotton production decreases 
large enough to increase cotton price. The loss of production 
and resulting higher prices would cause consumer losses. The 
higher cotton prices would increase revenues to cotton producers 
not using the affected pesticide or group. However, users of 
banned pesticides would incur financial losses, even though 
prices would increase. 


Some regions could suffer severe financial losses while 
others incur little impact. For example, the voluntary 
cancellation of arsenic acid, a desiccant, caused an estimated 
economic loss of about $50 million to producers in Texas and 
Oklahoma but had little impact elsewhere. In general, the Delta 
and Southeastern States would be more vulnerable than other U.S. 
cotton producing regions to the economic losses resulting from 
regulatory actions on or pest resistance to cotton pesticides, 
particularly major groups, because these two regions generally 
have more severe pest problems and rely more heavily on 
pesticides than other cotton producing regions. Also, isolated 
groups of producers could suffer severe financial losses, because 
the alternatives for their atypical pest problems are not 
effective, even though the aggregate economic loss of the 
regulatory action would be small. 
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INTRODUCTION 


Cotton production in the United States consumed about 10% of 
the agricultural pesticide sales in the U.S. in 1989 (Kimm 1991). 
Despite this heavy reliance upon pesticides and other pest 
management practices, it was estimated in 1990 that the percent 
loss of potential yield from cotton due to pests was 10.0% for 
diseases (Blasingame 1991), 6.4% for insects (Head 1991), and 
6.9% for weeds (Byrd 1991). Quality effects on cotton caused by 
pests are yet another factor to consider. Grassy bales, low- 
strength lint, and sticky lint are all pest-related factors that 
reduce cotton value (Ashworth et al. 1971; Tollefson 1991). 
Without the use of pesticides, U.S. cotton yields are expected to 
decline by about 72% (GRC Economics 1990). Clearly, the need for 
pest management in cotton is great. Furthermore, the loss of any 
one pest management practice has the potential for negative 
repercussions on cotton yield and quality. 


Several studies have recently evaluated the status of 
pesticide use in cotton. Recently, an evaluation was made of the 
total usage of all agricultural chemicals and farming practices 
on cotton for the year 1989 (Crutchfield 1990). Others have 
reported on individual segments of the cotton pesticide usage in 
the U.S. with special consideration to the importance of those 
uses (Suguiyama and Osteen 1988, Osteen and Suguiyama 1988). 

None have looked at the entire picture of cotton pest management 
usage with consideration to the effect on cotton production of 
single and group pesticide withdrawals. 


The purpose of this study was to determine the effect on 
cotton production of the withdrawal of individual and groups of 
pesticides. For purposes of analysis and explanation, we also 
collected data on the economically-important pests, pesticide 
usage, and non-pesticide pest management practices. 


METHODS 


A questionnaire (Appendix A) was developed by a core group 
of state and federal scientists representing all disciplines in 
the survey including an agricultural economist. Depending on the 
discipline, certain changes were made in the insecticide _ 
questionnaire presented here. The questionnaires were mailed in 
June of 1990 to one state or federal scientist per state in each 
discipline. We asked these scientists for their expert opinions 
based on their knowledge of current research data, surveys, and 
field conditions in their region. Responses from the 
questionnaires were entered into a computerized data base to 
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allow the generation of data sorted by state and pesticide. 
These lists were mailed to the same scientists and they were 
asked to compare their answers with those of other states and 
make any appropriate corrections or revisions. The resulting 
data are listed and summarized in Appendix B. 


Acreage and yield figures used in all computations are based 
on a 5-year average (weighted by yearly acreage for yield) from 
1984-88 data taken from official USDA data (Jewell 1987, 1989). 


Certain assumptions were necessary in order for this survey 
to be concise and representative of average annual cotton 
production (i.e. to avoid the year to year variation in pest 
infestations and consequent pesticide usage). First, we asked 
our respondents to reference their answers to an average year of 
pest infestations (over the last 5 years) but with pest 
management practices available and used in 1990. Second, we 
asked them to limit their answers to economically-important pests 
and those practices used on a significant portion (generally 1% 
or more) of the cotton acreage in their state. 


Disease Control Strategies and the Impact of Their Withdrawal 


by 
Earl B. Minton 


Ten cotton diseases were mentioned by 16 reporting states as 
being of economic importance. On a Beltwide basis, the seedling 
disease complex is the most important, ranked first by 8 states 
and either second or third by the remaining states. This disease 
is followed in descending order of importance by nematodes, 
Verticillium wilt, boll rot, Fusarium wilt, Phymatotrichum root 
rot, leaf spots and root rots, Ascochyta blight, bacterial 
blight, and crumple leaf virus. The seedling disease complex was 
rated as the most important in Alabama, Arizona, Florida, 
Missouri, Oklahoma, Tennessee, Texas and Virginia. Nematodes 
were the most important in Louisiana and South Carolina. 
Verticillium wilt was the most important in Arizona, California, 
and New Mexico. Boll rot was ranked first in Georgia, 
Mississippi, and North Carolina. One of these four diseases was 
also ranked as the second or third most economically important 
disease(s) in all states with the exception that Fusarium wilt 
ranked third in Florida and Oklahoma and Phymatotrichum root rot 
was ranked second in Arizona and third in Texas. 


Table 1. Ranking of economically-important cotton diseases by impact on yield. 
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1 USA rankings were achieved by: 1) multiplying a state's or region's acreage in cotton 
production by 10 for a pest ranking of 1 within that state, 9 for 2,..., and 1 for 10 

or more and 2) adding the resulting numbers by pest from all reporting states and 

regions together, and then 3) taking the resulting pest scores for the USA and numerically 
ranking the highest pest score as number 1, the second highest as 2, and so on. 


Each of the 10 diseases listed above caused significant economic 
losses in one or more areas. Their local importance may not have 
been reflected by the state-wide ranking or the Beltwide ranking 
because of the total acreage affected and the overall severity. 
The Beltwide ranking, however, gives an idea of the economic 
impact of each disease nationally (Table 1). 


The use patterns of fungicides and nematicides to control 
target diseases and nematodes of cotton is shown in Appendix B, 
Table 1. The timing of treatment, rate of application, and 
number of applications, target pest and percentage of acreage 
treated for each use pattern are included in the table. All 
chemicals except mancozeb and aldicarb - and those in only 
certain states - were applied once annually. The rate of 
application of all materials except 1,3-dichloropropene, 
aldicarb, chloroneb, PCNB, mancozeb, and fenamiphos was less than 
TeLlbeor active ingredient per acre. The seedling disease complex 
is caused by several fungal pathogens and nematodes and insects 
can increase the severity of this complex. Individual fungicides 
control a very narrow spectrum of fungi, thus a mixture of 
fungicides must be used to control the seedling disease complex. 


Most cottonseed are treated with fungicides, but additional 
fungicides must be used as hopper box or in-furrow applications 
in some areas to provide the desired level of disease control. 
Captan (20% of the acreage), carboxin (60% of the acreage), 
etridiazole (9% of the acreage), metalaxyl (61% of the acreage), 
and PCNB (24% of the acreage) were used the most widely. 

Mancozeb was the only fungicide used to control cotton rust. 
Aldicarb (19% of the acreage), 1,3-dichloropropene (4% of the 
acreage) and fenamiphos (0.8% of the acreage) are used to control 
nematodes of cotton (Table 2). Aldicarb is also used at lower 
rates to control early season insects (Appendix B, Table 2). 

An extensive survey-research program is underway to identify the 
major nematode species present and their impact on cotton 
production. Preliminary results indicate that nematodes may have 
a more adverse effect on cotton production than previously 
thought. The above nematicides and new ones, as they become 
available, may be more widely used in cotton production following 
the completion of the survey-research program. 


Management practices are an important and integral part of 
disease and nematode control programs. The non-pesticide control 
practices used and the target pests they control are shown by 
state in Appendix B, Table 5. A summary of these practices, 
Table 3, showed that disease resistant cultivars are grown on 61% 
of the acreage, and seed bed designs are used on 54%. 

Cultivation to bury crop residues, crop rotation and delayed 
planting are used on 34, 31, and 25%, respectively, of the 
acreage. Irrigation management and sanitation are used on 
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smaller percentages of the total acreage. Each of these 
practices and others are important in the area where they are 
used. These non-pesticide practices do not provide the level of 
disease control needed; therefore, they must be used in 
combination with pesticides to minimize disease losses. Cotton 
producers have used integrated practices (management and 
pesticides) for disease control for many years. Because of the 
high acreage of continuous cropped cotton in many areas and the 
wide host range of the pathogens, management practices alone are 
not practical means of disease control. No doubt, management 
practices have reduced the overall use of pesticides. 


Table 3. Non-pesticide disease and nematode management practices 
used on cotton on more than 1% of total U.S. acreage. 


Uss; U.S. Acreage 
% of Acreage Treated 
Control Practice Treated (Millions) 


Resistant cultivars 
Seed bed design 

Bury crop residues 
Crop rotation 

Delayed planting 
Sanitation 

Irrigation Management 


6.7 
6.0 
Saas, 
3.4 
Zeit 
0.5 
0.3 





‘For more detail see Appendix B, Table 5. 


The impact of the loss of individual fungicides and 
nematicides on cotton production and alternative materials that 
could be used are shown in Table 2. A substantial loss would 
occur even if alternative pesticides or non-pesticide management 
practices are used. However, much greater losses would occur if 
alternative practices are not used. Among individual fungicides, 
the most serious negative impact on yield will be the loss of 
metalaxyl (0.7%) and carboxin (0.6%) followed by PCNB (0.5%). If 
an individual fungicide, plus all of the alternatives listed were 
to be unavailable, yield will be reduced the most by eliminating 
metalaxyl (2.6%), followed by carboxin (2.5%), PCNB (2.4%), 
etridiazole (0.7%), and captan (1.0%). For nematicides, the loss 
of aldicarb would result in the most serious yield reduction 
(0.4%), followed by 1,3-dichloropropene (0.1%). If aldicarb were 
lost, plus the listed alternatives, yield would be reduced by 
1.6%. Loss of 1,3-dichloropropene and the listed alternatives, 
would result in a yield reduction of 0.3%. In addition to yield 
reduction, the use of alternatives would increase costs because 
of the necessity to replant. If two or more pesticides were lost 
at the same time, the impact on yield would exceed that caused by 
adding together the loss'of each individually. Alternative 


7 


pesticides are not always available to replace those currently 
being used. Also, yield losses could be greater in the future Lt 
less effective pesticides are used. An increase in inoculum 
level of pests could occur without the use of effective 
fungicides or nematicides which would result in more severe 
disease. 


Table 4 gives the fungicide and nematicide groups, 
percentage of acreage treated, alternative treatments and the 
percent and lint yield losses with and without alternatives. 
Fungicide seed treatment occurred on 98% of the acreage, foliar 
fungicides were used on 0.2% of the acreage and nematicides on 
24% of the acreage. The loss of all fungicide seed treatments 
with the alternatives listed will likely result in a yield loss 
of 17%. The loss of all nematicides with alternatives would 
likely cause a yield reduction of 1.6%. If all fungicide seed 
treatments were removed from the market, alternative means of 
control would include delayed planting, crop rotation, raised 
seedbeds, higher seeding rates, biological control and 
cultivation. Alternative means of controlling nematodes if all 
nematicides were lost would include resistant varieties, crop 
rotation, fallow, subsoiling and cover crops (Table 4). 


During the last few years, improved formulations of 
pesticides and the development of more effective materials 
through new chemistry have resulted in reduced rates of 
application of some pesticides. These advancements plus the 
development of more effective management practices for disease 
control have resulted in less potential adverse effects of these 
pesticides on the environment. A wide selection of pesticides is 
desirable since they reduce the potential for the development of 
resistance of organisms from the continuous use of a narrow range 
of pesticides. When there is more than one pesticide available 
to control each pathogen or nematode an effective substitute 
chemical is available for use if a material is suddenly 
unavailable. 


Disease loss estimates are based on yield reductions. It is 
well known that some diseases reduce the quality of the crop. 
The quality of the crop is receiving more emphasis. Additional 
research is needed to determine the effects of diseases and 
nematodes on both crop quantity and quality. 


Detailed information from individual states is listed and 
summarized by pesticide in Appendix B, Tables 1, 5, 9 and 13. 
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Table 5. Ranking of economically-important cotton insects by impact on yield. 


Insects 


Bol l/budworms 


Boll weevils 


Thrips 


Lygus bugs 


Fleahoppers 


Spider mites 


Cotton aphid 


Armyworms 


Pink bollworm 


Grasshoppers 


Stink bugs 


Whitefly 


Cutworms 


Leaf perforator 


Euro. corn borer 


Soybean looper 


Regions were taken from Figure 2 in Osteen and Suguiyama (1988). 


egion 22, and region 26 includes region 27. 


USA rankings were achieved by: 


nn eee eee 


by 10 for a pest ranking of 1 within that state, 9 for 2 


resulting pest scores for the USA and numerically rankin 


resulting numbers by pest from all reporting states and 
second highest as 2 and so on. 


Bollworms/budworms were ranked as the most important pest in 
their region by 13 of the 22 entomologists surveyed. 
Additionally, this pest complex was ranked 1st, 2nd or 3rd by all 
22 respondents. 


The boll weevil was ranked the second most important pest of 
cotton across the cotton belt. The boll weevil was ranked as the 
most important cotton pest by entomologists from 5 of 22 regions 
across the belt. Twelve respondents ranked boll weevil as one of 
the top 3 pests in their region. Respondents from Mid-South and 
Southwestern regions ranked boll weevils higher than did those 
from other regions. 


Overall, thrips were third in economic importance. Thrips 
were ranked among the top 3 pests by 6 of the 22 respondents, but 
were not ranked as the most important pest in any area. Thrips 
were ranked as more important in the South, Southeast and 
Southwest production areas. lLygus bugs’ were the fourth most 
economically-important pests. Lygus bugs were ranked as the most 
important pest in 2 of 22 regions surveyed. Lygus were reported 
as most important in the West and Mid-South. Cotton fleahopper 
was 5th in economic importance to U.S. cotton producers. Cotton 
fleahopper was ranked as the number 1 pest of cotton by 1 
respondent. Fleahopper was ranked in the top 3 by 7 respondents. 
Fleahopper was ranked as more important by respondents from the 
southwest than from other areas. Spidermites were the 6th ranked 
group in overall economic importance to U.S. cotton producers. 
Spidermites were ranked among the top 3 most damaging pests by 
respondents only in California. Spidermites were ranked as more 
important in the West and Southwestern production areas. 


Cotton aphid was the 7th most damaging cotton pest. Cotton 
aphids were ranked among the top 3 most damaging pests by 3 of 
the 22 respondents. Cotton aphids were reported to be more 
important in the Southwestern and Southern production areas. 
Armyworms were ranked number 8 in economic importance. Armyworms 
were ranked as the most important pest in 1 state, Georgia. Four 
respondents ranked armyworms among the 3 most important pests on 
cotton in their states. Armyworms were reported as more 
important in Southeastern production. Pink bollworms were listed 
as the most damaging pest in Arizona. They were reported to be 
an important pest mainly in the West and Southwest. Other 
important pests listed in order of the economic damage they cause 
are: grasshoppers, stink bugs, whitefly, cutworms, leaf 
perforator, European cornborer and soybean looper (Table 5). 


Insecticide use patterns and their target insects are shown 
in Appendix B, Table 2. More U.S. cotton acres are treated with 
aldicarb than with any other insecticide active ingredient. 
Survey respondents indicated use of aldicarb on 3.1 million 
cotton acres (29% of all U.S. acreage). Aldicarb treatments are 
entirely soil applied, with most of the treated-acres receiving 
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treatment in-furrow, at-planting applications and other acres 
receiving side-dress applications. Most of these treatments 
targeted thrips, but some were intended for control of other 
sucking insect pests (Lygus bugs, whiteflies, mites and aphids). 
Most respondents felt that aldicarb was effective, especially 
against thrips. 


Dicrotophos was used on 2.7 million U.S. cotton acres (25%). 
Dicrotophos was used only as a foliar spray for the control of 
sucking insects such as thrips, aphids, cotton fleahoppers, plant 
bugs, whiteflies and stinkbugs. Good efficacy against thrips, 
cotton fleahoppers and plant bugs was reported. Somewhat lower 
efficacy was reported for control of cotton aphid. Methyl 
parathion was used on 2.5 million acres (23% of U.S. acres) as a 
foliar spray against boll weevil and other insects. Efficacy 
against boll weevil was good in most of the Delta States, but 
poorer in Louisiana and Texas. Acephate was used on about 2.0 
million cotton acres (19% of U.S. acres). It was applied both 
at-planting and as a foliar spray. Acephate was used mostly for 
control of sucking insect pests, and was rated effective against 
Lygus bugs and fleahoppers and somewhat less effective against 
aphids and whiteflies. Some use against pink bollworm and 
bollworm/budworm was reported. Efficacy against these pests was 
mediocre. 


Azinphosmethyl was used on some 1.7 million U.S. cotton 
acres (15% of U.S. acres) as a foliar spray primarily for boll 
weevil control. Efficacy was generally considered good to very 
good. In California and Arizona, azinphosmethyl was used against 
pink bollworm. Thiodicarb was used on about 1.9 million acres of 
U.S. cotton (18% of the U.S. acreage) as a foliar spray primarily 
against bollworm/budworm (larvae and eggs) and armyworms. 
Efficacy was generally rated good, but not superior. Dimethoate 
was reported as being used on about 1.6 million U.S. cotton acres 
(15% of the U.S. acreage) as a foliar spray against a number of 
sucking insect pests. Efficacy was variable. Profenofos was 
used on about 1.4 million acres of cotton (13% of the U.S. 
acreage) as a foliar spray against a broad spectrum of cotton 
pests (bollworm/budworm, armyworm, spidermite, aphids, and white 
flies). Efficacy was variable by pest and area. 


Cyhalothrin was used on about 1.5 million U.S. cotton acres 
(14% of U.S. acres). It was used as a foliar spray, mostly 
postbloom against bollworm/budworm, but also against armyworms, 
boll weevil, European corn borers, pink bollworm and cotton leaf 
perforator. Cyhalothrin was rated very good against 
bollworm/budworm. Cypermethrin was used on about 1.4 million 
U.S. cotton acres (12% of the U.S. acreage). It was applied as a 
foliar spray primarily postbloom against bollworm/budworm, but 
also against pink bollworm and other pests. Against 
bollworm/budworm it was considered effective. Chlorpyrifos was 
used on an estimated 1.3 million acres (12% of the U.S. acreage). 


12 


It was used as a foliar spray mostly postbloom against a wide 
range of pests. Efficacy was variable. Esfenvalerate was used 
on approximately 1.2 million acres (11% of the U.S. acreage). 
Esfenvalerate was used mainly postbloom against bollworm/budworn. 
Control was rated as effective. Cyfluthrin was applied to about 
1.2 million U.S. cotton acres (11% of the U.S. acreage). It was 
used as a foliar postbloom spray in most applications. The 
target pest was mainly bollworm/budworm. Cyfluthrin was 
generally considered effective. Oxamyl was used on about 0.9 
million cotton acres (8% of the U.S. acreage). It was used 
primarily as a foliar prebloom against boll weevils, but was also 
used to control Lygus bugs, fleahoppers and cotton leaf 
perforator. Effectiveness was variable. 


Methamidophos was used on about 0.8 million U.S. cotton 
acres (7% of the U.S. acreage). Used as a foliar spray against a 
number of insects, it was reported to vary in effectiveness. 
Methomyl was also used on about 0.8 million U.S. cotton acres (7% 
of total). It was used on a number of pests as a foliar spray. 
One of the most important uses mentioned was bollworm/budworm 
eggs. Control was variable by pest and location. Dicofol was 
used on 0.7 million cotton acres (7% of the U.S. acreage). It 
was used as a foliar spray against mite pests. The efficacy of 
Dicofol was considered good, but not outstanding. A number of 
other products were used on fewer than 900,000 acres (Table 6). 


Although sulfur was.applied to only 1% of U.S. cotton acres, 
3.6 million pounds were used. This amounted to more pounds of 
active ingredient than any other product. Sulfur was followed by 
decreasing amounts of methyl parathion (3.5 million pounds), 
malathion (2.2 million pounds), profenofos (2.2 million pounds) 
and aldicarb (2.2 million pounds). Insecticides with uses of 
between 1 and 2 million pounds included: thiodicarb (1.9 
million), chlorpyrifos (1.8 million), acephate (1.6 million), 
Gicofol (1.6 million) and azinphosmethyl (1.2 million). A number 
of products were used in amounts less than 1 million pounds 
(Table 6). 


Several non-chemical practices and techniques were reported 
as important in controlling the insect pests of cotton. These 
practices are listed in Table 7. Conservation of natural enemies 
was reported as common practice on 75% of U.S. cotton acreage, or 
8.3 million acres. It was recognized as important, but rated 
only mediocre as a means of economic damage prevention/control. 
Scouting was reported as being used on 62% of U.S. cotton acres 
(6.8 million acres). It was recognized as very important. Crop 
residue destruction was recognized as a key component to managing 
cotton insect pests. It was used on 49% of U.S. cotton acres 
representing some 5.4 million acres. Crop residue destruction 
was considered fairly effective. Manipulation of date of 
planting was used on 29% of U.S. cotton acres or 3.1 million 
acres. It was considered only moderately effective. Insect 
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Table 7. Non-pesticide insect management practices used on 
cotton on more than 1% of total U.S. acreage. 


Non-Chemical Practice % of Acreage U.S. Acreage 
Where (Millions) 
Practiced 
Conservation-natural enemies 
Scouting 
Crop residue destruction 
Date of planting 


Resistant cultivars 


Pheromone systems 


Maturity enhancement 


Crop rotation 
Fast fruiting cultivars 


Eradication programs 





‘For more detail see Appendix B, Table 6. 


resistant cotton cultivars were used on 15% of U.S. cotton 
acreage or 1.6 million acres. Resistant varieties were reported 
to have only mediocre ability to prevent damage. Pheromone 
systems for pest suppression were reportedly used on 12% of the 
U.S. cotton acreage, or 1.3 million acres. Effectiveness ranged 
from excellent to ineffective. Maturity enhancement was reported 
used on some 4% of the U.S. acreage, or 0.4 million acres. 
Effectiveness was variable by pest and location. Crop rotation 
was used on about 2.8% or the U.S. cotton acreage, or 0.3 million 
acres. Effectiveness was ranked mediocre. Fast fruiting 
cultivars were reportedly used on 2.2% of the U.S. acres or 0.2 
million acres. Effectiveness was ranked mid-scale. Eradication 
programs were mentioned by one state, South Carolina. This 
effected 1.1% of the U.S. cotton crop or 0O.1\milljonvacres, 
Eradication was ranked very effective. Other practices are used 
on less than 1% of the acreage but still important in cotton crop 
production (Table 7, and,Appendix B, Table 6). 


In Table 6, yield impact is discussed under circumstances in 
which the currently available alternative insecticides are used, 
and also under circumstances where alternative insecticides are 
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either unavailable, or not used. Examining losses when 
alternative insecticides are available and are used, the largest 
yield losses are associated with loss of the compound aldicarb. 
Respondents estimated loss of 1.7% of the U.S. cotton yield if 
aldicarb were lost (with the current alternative chemistry used). 
This amounted to 118.5 million pounds of lint or 237 thousand 
bales. The loss of acephate with alternative insecticides used 
was estimated to result in losses of 0.64% of U.S. cotton yield. 
This would result in a loss of 43.3 million pounds of lint 
(86,600 bales). If methamidophos were lost and alternative 
insecticides were used a‘loss of 0.39% of the U.S. cotton yield 
would occur. Losses of lint would total some 26.5 million pounds 
or 53,000 bales. The loss of dicrotophos would also cause lint 
losses in the 0.22% range (with alternative insecticides 
available), 14.9 million pounds of lint or 29,800 bales. If 
dimethoate were lost and alternatives were used, a 0.18% yield 
loss would occur. This would amount to a loss of some 12.5 
million pounds (25,000 bales) of U.S. cotton. 


Loss of methyl parathion with the present compliment of 
alternative insecticides used would mean the loss of an estimated 
0.16% of U.S. yield. This translates into losses of about 10.6 
million pounds of cotton lint or 21,200 bales. The loss of 
azinphosmethyl with replacement by the available alternatives 
WOULQeresult» ina loss of approximately 0.1% of U.S. cotton, 7.1 
million pounds or 14,200 bales. If Bacillus thuringiensis were 
lost and replacement products were used, U.S. cotton lint losses 
would be in the 0.07% range, 5.1 million pounds of lint or 10,200 
bales. Loss of methidathion with alternatives available would 
bring about a 0.07% U.S. yield increase, 4.7 million pounds or 
9,400 bales. If bifenthrin were lost and the currently available 
alternatives were used, about 0.05% of U.S. cotton yield would be 
Post, 3.7) million pounds:-of lint, or 7,400: bales.» The; loss of 
chlorpyrifos with alternatives would cause estimated yield losses 
of about 0.05%, 3.4 million pounds or 6,800 bales. Loss of any 
of the remaining insecticides, assuming the currently available 
alternatives could be used, would result in losses of .03% of the 
U.S. lint production or less (Table 6, Appendix B-Table 10). 


Assuming that an individual insecticide was lost and the 
currently available alternatives were either not available or 
were not used, survey respondents were asked to estimate the 
impact of the loss. Loss of methyl parathion if alternatives 
were not used would result in lint losses of 5.09%, 347.3 million 
lbs of cotton or 694,600 bales lost. Without alternatives, the 
loss of aldicarb would result in a 4.84% yield loss to the U.S. 
cotton crop, 330.1 million pounds of lint or 660,200 bales. Loss 
of cyhalothrin without alternatives would cause an estimated 
3.70% yield loss, 252.2 million pounds or 504,400 bales. Loss of 
cyfluthrin was estimated to produce a 3.24% yield Loss ieee ilae 
million pounds or 442,400 bales. If cypermethrin were lost and 
alternatives were unavailable, a 3.02% yield loss was projected, 
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205.7 million pounds of cotton lint or 411,400 bales. Loss of 
esfenvalerate without alternatives was estimated to cause a 2.8% 
loss of lint, some 191.9 million pounds, or 383,800 bales. 
Without alternatives, the loss of acephate was projected to 
reduce yields 2.22%, 151.5 million pounds or 303,000 bales. Loss 
of dicrotophos without alternatives would cause a loss of 2.30% 
of U.S. cotton, 157.1 million pounds of lint lost, or 314,200 
bales. Loss of chlorpyrifos would result in production losses of 
about 1.63%, 111.4 million pounds of lint or 222,800 bales. If 
tralomethrin was lost and alternative insecticides were not used 
1.69% of U.S. cotton would be lost, 115.5 million pounds of 
lint, or 231,000 bales. Assuming oxamyl was lost without 
alternatives, U.S. cotton losses would reach approximately 1.40%, 
95.5 million pounds or 191,000 bales. Loss of dimethoate would 
result in a yield decrease of about 1.39%, 94.8 million pounds 
or 189,600 bales. If thiodicarb was lost without the available 
alternatives, lint production would fall by an estimated 1.31%, 
93.2 million pounds or 186,400 bales. Loss of malathion without 
the available replacements would cause losses estimated at 1.37% 
of U.S. production, 79.9 million pounds of cotton, or 159,800 
bales. Loss of other individual pesticides without replacement 
would result in losses of less than 1% of U.S. production (Table 
6, Appendix B-Table 10). 


Table 8 and Appendix B, Table 14 detail the respondents 
professional opinions regarding loss of entire classes of 
insecticides. They were asked to provide information on the 
impact of loss of pesticide classes with currently available 
alternatives used, and not used against the target pests of the 
lost class. Loss of all insecticides, while allowing use of 
alternative non-insecticidal techniques was estimated to have a 
yield impact of 28.35%. This would mean a loss of about 1.9 
billion pounds of U.S. cotton production or almost 3.8 million 
bales. Loss of the pyrethroid class assuming insecticide from 
other classes could be used would cause 11.47% yield loss, 782 
million pounds or 1.56 million bales. Loss of the 
organophosphate insecticide class would result in a decrease of 
about 8.04% in U.S. cotton yields, 548 million pounds or about 
1.1 million bales. If the carbamate insecticide class was lost, 
but other classes remained, losses would reach an estimated 
4.07%, 277 million pounds or 554,000 bales. The impact of losing 
the class of biological insecticides would be a cotton yield 
reduction of about 0.08%, 6 million pounds or about 12,000 bales. 
(Table 8; Appendix B, Table 14). 


Finally, survey respondents were requested to provide 
information about the consequences of loss of an insecticide 
class when alternative chemical classes and/or non-chemical 
management techniques were either unavailable, or not used. 
Assuming all insecticides were lost without non-chemical 
management strategies, U.S. losses were estimated at 34.19%, 2.3 
billion pounds or 4.6 million bales. The loss of the pyrethroid 
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class when alternative insecticides or non-chemical techniques 
are not used would result ina loss estimated at 22.93%, 1.6 
billion pounds or 3.2 million bales. When loss of the 
organophosphate class was considered without chemical or non- 
chemical control practices, cotton lint yield would be reduced by 
about 22.26%, 1.5 billion pounds or 3.0 billion bales. Carbamate 
loss without alternative products or technology would result ina 
14.57% yield loss nationally, 993 million pounds or 2.0 million 
bales. Loss of the biologicals with no available control of the 
pests against which this’ group is used would result in a loss of 
1.42% of U.S. cotton production, 97 million pounds or 194,000 
bales (Table 8; Appendix B, Table 14). 
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Weed Control Strategies and the Impact of Their Withdrawal 


by 


Dave Weaver 


Lume inw 3 
1 (Table 9). 
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Ipomoea was ranked as the most 
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8 states followed by Xanth 
1 and Cyperus 


lly important weeds. 
tant weed genus in 
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as economica 


Thirty-six genera were mentioned by the 14 reporting states 


impor 
Amaranthus 


Table 9. Ranking of economically-important cotton weeds by impact 


on yield. 
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canthospermum 


Weeds” 
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in Osteen and Suguiyama (1988). 
1) multiplying a state's or region's 


10 for a pest ranking of 1 
9 for 2,..., and 1 for 10 or more, and 2) adding the 


Regions were taken from Figure 2 
USA rankings were achieved by: 
acreage in cotton production by 


within that state, 


aL 


numbers by pest from all reporting states and regions together, and 
then 3) by taking the resulting pest scores for the USA and numerically 
ranking the highest pest score as number 1, the second highest as 2, 

nd so on. 

Weeds are listed by genera. 


Amaranthus and Cyperus were listed as important weeds in all 14 
states. Xanthium, Ipomoea and Sorghum were mentioned by 13 
states. Other frequently listed genera included Cynodon, 
Digitaria, Euphorbia and Panicum. 


Table 10 lists the herbicides used in cotton, the estimated 
U.S. acreage treated and herbicide use, including all application 
patterns. Column 5 gives alternative treatments if the herbicide 
of choice was withdrawn from the market. Columns 6 and 8 show 
the average estimated yield loss if the herbicide in column 1 was 
lost, but the alternatives in column 5 were still available. 
Yield loss if the herbicide of choice plus the alternatives were 
not available are listed in columns 7 and 9. 


Trifluralin, the most widely used herbicide (60% of the 
acreage), was applied to as much as 75% of the acreage in Texas 
and to as little as 35% in Arkansas (Appendix B, Table 11). 
Fluometuron, used on 35% of the cotton acreage, was applied 
preemergence, postemergence and layby, primarily in the mid south 
and southeastern states. 


Pendimethalin and MSMA were used on over 20% of the acreage. 
MSMA, applied alone and in combination with other postemergence 
herbicides, is reported as a single entry which accounts for all 
acreage sprayed. The same is true for other herbicides applied 
in tank mixtures, as well as individual treatments. 


Among individual herbicides, the most serious impact on 
yield will be the loss of fluometuron (4.1%) followed by 
prometryn (1.0%). If an individual herbicide, plus all of the 
alternatives listed were to be unavailable, yield will be reduced 
the most by eliminating fluometuron (13.1%) followed by 
trifluralin (10.4%), cyanazine (6.1%) and MSMA (5.7%). 


In addition to yield reduction the use of alternatives will 
have the following secondary effects: 1) increased cost of 
cotton production, 2) reduced control of certain weed species, 3) 
reduced lint quality due to grassy bales and delayed harvest, 4) 
increased probability of:.cotton injury, 5) increased need for 


cultivation and hand-hoeing and 6) increased herbicide carryover 
to rotational crops. 


Non-chemical methods of weed management which are presently 
used in concert with herbicides, are listed in Table 11. 
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Table 11. Non-pesticide weed management practices used on cotton 
on more than 1% of total U.S. acreage. 


% of U.S. Acreage 
Practice U.S. Acreage Treated 


Treated (millions) 


Cultivation (Mechanical) 


Scouting 
Crop Rotation 
Hand Hoeing 


Cultural Management 





‘For more detail see Appendix B, Table 7. 


Percentage of cotton acreage and actual cotton acreage on which 
each method is practiced is indicated; however, several of the 
alternatives may apply to the same acreage. 


Table 12 gives the herbicide groups (for those chemicals 
that fit into categories), acreage treated, alternative 
treatments and the yield loss with and without alternatives. The 
impact of the loss of all herbicides is also considered. 
Dinitroanilines (trifluralin and pendimethalin) were applied to 
88% of the acreage, triazines (cyanazine and prometryn) to 37%, 
substituted ureas (diuron, fluometuron and linuron) to 35%, 
organic arsenicals (DSMA and MSMA) to 33% and acetanilids 
(alachlor and metolachlor) to 2.5%. 


Yield reduction by a single group with alternatives was 
highest with the loss of dinitroanilines (7%), followed by 
substituted ureas (4.6%) organic arsenicals (2.7%), and triazines 
(15%)- Thejloss of all herbicides will result inva yield 
reduction of 27%. The loss of herbicide groups, plus the 
alternatives listed in Table 12 column 4 will lead to yield 
losses ranging from 21% for dinitroanilines to 0.5% for 
acetanilids. 


If all herbicides were removed from the market, alternative 
means of weed control would include the following: crop 
rotation, cultivation, hand-hoeing and flame cultivation. These 
nonchemical methods are more feasible in states where yield and 
profit potential are higher because total dependence on these 
alternatives increases the cost of production. 
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If all herbicides were withdrawn from the market the 
secondary effects include: 1) cotton production will cease in 
many areas, 2) production costs will increase, 3) less cotton 
will be planted 4) increased tillage will increase soil erosion 
and 5) no-till production will be impossible. 


Detailed information by individual states is included in 
Bependix Bb, Tables 3, 7, 11 and 15. 
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Plant Growth Regulator and Harvest-Aid Chemicals strategies 
and the Impact of Their Withdrawal 


by 


James R. Supak 


Plant growth regulators, boll openers, defoliants and 
desiccants are widely used by cotton producers to manage plant 
development, prepare mature crops for earlier harvest and harvest 
scheduling (Table 13). Fourteen states were included in this 
survey. During this period, it was estimated that approximately 
31, 26, 83, and 31 percent of the cotton acreage was treated with 
PGRs, boll openers, defoliants and desiccants, respectively 
(Table 14). 


Only one PGR (mepiquat chloride) and one boll opener 
(ethephon) were noted in the survey. Usage of defoliants was 
related to their efficacy. Phosphorotrithioate was the most 
widely used defoliant (37% of the acreage) and was also rated as 
being the most effective. Arsenic acid was rated as the most 
effective desiccant even though paraquat dichloride was used on 
more acres. Although classified as a desiccant, paraquat 
dichloride is frequently used at below labeled rates and in 
combination with defoliants to promote leaf shedding. 
Consequently, it is more heavily used than arsenic acid (Tables 
moand 14). 


Projected yield losses (nationwide) due to cancellation of 
individual chemicals with use of alternative chemical and non- 
chemical practices was approximately 1.7% for the PGR, 1.7% for 
the boll opener, <0.1 to 0.7% for the defoliants and 0.2 to 1.2% 
for the desiccants. Without use of the alternatives, potential 
yield loss percentages were 1.8, 2.7, <0.1 to 4.8 and 2.1 to 2.4 
for the PGR, boll opener, defoliants and desiccants, respectively 
(Table 14). 


No chemical alternatives were available for mepiquat 
chloride except in one state whereas other defoliants or 
desiccants could be substituted for the loss of ethephon or for 
individual defoliants and desiccants (Table 14). Non-chemical 
alternatives for the PGRs included intensified insect control. 
For individual defoliants, non-chemical alternatives included: 
waiting for a freeze, earlier maturing varieties and reduced N 
use. Waiting for a freeze was considered to be the only 
practical substitute for the desiccants (Table 15). 


Secondary impacts due to the loss of individual products 
included reductions in lint quality, delayed harvest, lower 
harvesting efficiency, increased production costs, poorer 
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Table 15. Non-chemical options used on cotton in place of 
individual defoliants, PGRs and desiccants on more than 1% of the 
total U.S. cotton acreage. 


NN eS 


No. U.S. Acres Uss, 
Non-Chemical States Where Acreage 
Practice Reporting Practiced Where 
(%) Practiced 


Millions) 


A. PGRs and Boll Openers 


Intensified Insect Control ie 6 Ons 
B. Defoliants 

Earlier Maturing Varieties 5 ad 229 

Wait for Freeze 8 8 0.9 

Reduced N Use 2 Ov 

Pick w/o Defoliation 7 ak 0.1 
Cc. Desiccants 

Wait for Freeze 6 29 sie 





‘ror details see Appendix B, Table 8. 


defoliation, excessive plant growth, regrowth and increased pest 
problems (Table 16). 


Potential yield losses due to cancellation of chemical groups 
with use of alternative chemical and nonchemical options were 17% 
for all defoliants and desiccants and 5% of all PGRs and boll 
openers. Without alternatives, estimated losses increased to 27% 
for all defoliants and desiccants and 7% for all PGRs and boll 
openers. Waiting for a freeze was identified as the primary non- 
chemical option for the loss of all defoliants and desiccant (Table 
7je 


Secondary impacts due to loss of chemical groups included 
reduced fiber quality, delayed harvest, increased production costs, 
more insect and disease problems, reduced harvester efficiencies 
and reduced cotton acreage (Table 18). 


Detailed information by individual states is included in 
Appendix B, Tables 4, 8, 12 and 16. 
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Table 18. Secondary effects resulting from the loss of chemical 
groups with use of available alternatives. 


Chemical Group Lost 


Secondary 
Effect Defoliants/Desiccants PGR/Boll Opener 
----No. States Reporting Secondary Effect---- 
Reduced Lint Quality 14 8 
Delayed Harvest 3 8 
Increased Production Costs 4 5 
More Disease, Insect Problems 1 6 
Reduced Harvester Efficiency 3 1 
Less Cotton Acreage 5 0 
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Potential Economic Effects of Banning Cotton Pesticides 


by 


Craig Osteen 


Introduction 


Pesticides are widely used in U.S. cotton production to 
prevent yield losses from weeds, insects, diseases, and 
nematodes. Chemicals are also widely used to regulate growth and 
to desiccate and defoliate cotton before harvesting. 

Consequently, U.S. Environmental Protection Agency (USEPA) 
pesticide regulatory decisions could have substantial impacts on 
U.S. cotton production. This section discusses the potential 
economic effects of hypothetical bans of selected, important 
pesticides used in cotton production, based upon the cotton 
assessment data discussed in earlier sections (Appendix B). 


Economic Methods 


The benefits of a pesticide’s use in the production of a 
crop are generally measured by the aggregate economic loss of 
banning or restricting its use. That aggregate loss is typically 
measured by the sum of impacts on consumers and producers of the 
crop. However, some producers or regions could incur severe 
financial losses even though the aggregate loss of a regulatory 
action is small, which may create issues of equity. 


Estimation of benefits begins by examining the effects of a 
proposed action on production. Pesticide bans force farmers to 
use alternative methods of pest control and production, which may 
change cost and yield per acre. The degree to which cost per 
unit of output increases depends upon the relative cost- 
effectiveness of the alternative methods. If these changes 
reduce output sufficiently, cotton price will rise. As a result, 
consumers would suffer losses from reduced consumption and higher 
prices; farmers would modify future planting decisions, 
affecting the production and prices of such alternative crops as 
corn, soybeans, sorghum, wheat, and other grains. 


Cost and yield changes per treated acre were estimated for 
each pesticide and pesticide family examined below in each State 
where they were used. Yield changes were obtained directly from 
the cotton assessment database (Appendix B). Cost changes were 
estimated for switching from the pesticide or pesticide family in 
question to the alternative controls by considering prices, ; 
application rates, and number of applications of the alternative 
controls. Agchemprice (1992) was the source of most pesticide 
prices. A national summary of acreage treated, yield changes, 
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and cost changes for each pesticide and family is presented in 
Table 19. Yield losses per planted acre show the change in U.S. 
production assuming that cotton acreage remains constant and no 
other adjustments occur. 


The economic effects of banning each pesticide or pesticide 
family were evaluated with AGSIM, an econometric simulation model 
of supply and demand for major field crops developed by C.R. 
Taylor of Auburn University (Taylor, 1990). AGSIM estimates 
prices, production, and acreage of corn, soybeans, cotton, wheat, 
grain sorghum, barley, and oats in major production regions. 
(Estimates of prices, production, and acreage are simulated for 
research purposes and are not official USDA forecasts.) Given 
those changes, AGSIM computes crop income changes and consumer 
losses. Consumer losses result from higher prices and lower 
consumption and are measured by change in consumer surplus. Net 
U.S. aggregate economic effect of a regulatory action is the sum 
of domestic consumer and producer effects. The aggregate 
consumer, producer, and net effects presented in report are four- 
year averages summed across all crops to account for effects of 
cotton price changes on the prices, returns, and production of 
other crops. 


When supply effects caused estimated price changes of less 
than one percent, price and acreage changes were assumed to be 
negligible, and the total economic loss was estimated as the cost 
change plus the value of production lost. Production losses were 
then valued at $0.581 per pound, the 1984-88 average, and cotton 
acreage was assumed to be the 1984-88 average. 


The Econometric Simulation Model 


AGSIM links supply and demand relationships in a recursive 
adjustment process. When the cost of production or per-acre 
yield for a particular commodity is altered in one simulated 
year, the expected profits for that commodity relative to all 
others are also altered, inducing shifts in planting decisions in 
the next year. The sum of acreage of crops for each region is a 
function of average crop return over fixed and variable costs, 
acreage planted in previous years, and the expected commodity 
program diversion payment for the current year. Total production 
is determined for each region from the acreage function and an 
associated per-acre production function for that region. Total 
production is the sum of regional production. Quantity supplied 
is production plus inventories. 


National demand is estimated for cotton lint used for 
exports, stocks, and milling; hay; grains used for exports and 
stocks; grains and oils used for food; soybeans and soybean meal 
and oil products used for crushing, exports, and stocks; grains 
and oils used for feed; and cottonseed. Equating supply and 
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demand functions yields excess demand functions for each Grav, 
and simultaneously solving the excess demand functions determines 
market prices and use patterns for the commodities. The 
Simulated prices enter into the acreage response functions for 


the following year. The model also includes a component for 
livestock products. 


The model simulates commodity markets before and after the 
regulatory change, computing changes in prices, quantities, and 
acreage. It then calculates the effects on farm income, some 
direct purchasers of agricultural commodities, consumers, and 
food processors. The model separates domestic and foreign 
consumer surplus because some policymakers may be primarily 
interested in domestic consumer effects. 


AGSIM is divided into 10 USDA major production regions (plus 
Alabama) of which 7 (plus Alabama) produce cotton. To simplify 
presentation, the regional cotton results were recombined into 
effects for four widely-recognized major cotton-producing 
regions: The Delta (Arkansas, Louisiana, Mississippi, Missouri, 
and Tennessee), which includes the AGSIM Corn Belt and Delta 
States and 80 percent of the cotton in the Appalachian States; 
the Southeast (Alabama, Florida, Georgia, North Carolina, South 
Carolina, and Virginia), which includes the AGSIM Alabama and 
Southeastern States and 20 percent of the cotton in the 
Appalachian States; the Southern Plains (Oklahoma and Texas), 
which is the same as in AGSIM; and the West (Arizona, California, 
and New Mexico), which contains the AGSIM Mountain and Pacific 
States. The allocation of the AGSIM Appalachian region, which 
includes cotton production in North Carolina, Tennessee, and 
Virginia, to the Delta and the Southeast was based on 80 percent 
of the cotton acreage in that region for 1984-88 being located in 
Tennessee and 20 percent in North Carolina and Virginia. 


Per-Acre Effects 


To examine the local and regional effects of the potential 
actions, changes in per-acre cotton returns were estimated for 
the major production regions. These changes were computed for 
acres treated and acres not treated with the pesticide in 
question and acres eligible and ineligible for commodity program 
payments. Cotton acres planted on farms not participating in 
commodity programs and "flex-acres" planted to cotton on 
participating farms are ineligible for deficiency payments. 

Under commodity program provisions, 15 percent of the farmer’s 
crop base, in addition to idled acres, are not eligible for 
program payments. These so-called "flex acres" can be planted to 
cotton or some other crops without losing crop base. Other cotton 
acres on participating farms are eligible for deficiency 


payments. 
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The simplest case to evaluate is that where supply does not 
change enough to significantly increase cotton price. If cotton 
price is not affected, cotton acres not treated with the 
pesticide (untreated acres) will not be affected, and the per- 
acre loss for treated acres becomes: 


where: 


= market price before the action 
aY = change in yield ‘per-acre 
= change in cost per-acre 


If the supply reduction of a regulatory action is large 
enough to noticeably increase cotton price, the effects on 
growers in different areas becomes more complicated. Higher 
cotton prices affect revenues for all cotton producers and reduce 
deficiency payments for commodity program participants. Higher 
cotton prices would increase revenue for untreated acres, because 
the yields and costs would not be affected. The change in per- 
acre net returns for untreated acres ineligible for commodity 
program payments (untreated-ineligible acres) becomes (Osteen and 
Suguiyama, 1988): 


Ey aPo) ee 
where: 


P, = market price after the action 
Y = average yield per acre before the action 


Also, the losses on acres treated with the banned pesticide 
would be offset, at least somewhat, by the higher cotton prices. 
The impacts on treated acres ineligible for commodity program 
payments (treated-ineligible acres) that continue to produce 
foeaye include changes in costs and yields (Osteen and Suguiyama, 
1988 


Whether or not returns on treated-ineligible acres increase or 
decrease depends on the relative magnitudes of the pest losses, 
cost changes, and price increases. 

Commodity program participation modifies the effects of 
price changes on per-acre returns, if market price before the 
action is less than target price. If Po < TP, returns. per vacre 
eligible for deficiency payments will change as follows: 


(P,\-Py)Y - PY((Min TP,P,)-(Max P),LR)] - P,aY - dc 
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PY = farm program yield 
TP = target price 
LR = nonrecourse loan rate 


(Min TP,P,) = minimum of target price or market price 
after action 

(Max P),LR) = maximum of loan rate or market price 
before action 


If eee’ Py, deficiency payments are not paid and the per-acre 
impacts on participants are computed in the same way as for 
nonparticipants, shown above. 


Increases in cotton price will reduce deficiency payments 
that supplement the income of program participants when target 
price exceeds market price. The reduced payments will, at least 
partially, offset the revenue gains of higher prices. The effect 
is to reduce gains and increase monetary losses to cotton program 
participants caused by the pesticide ban relative to those of 
nonparticipants. Presumably, participants will be able to absorb 
the losses better than nonparticipants because their income prior 
to the regulatory action is supplemented by deficiency payments. 
To simplify calculation of per-acre effects on acres eligible for 
deficiency payments, it is assumed that, on average, the farm 
program payment yield equals average yield. A comparison showed 
1986-91 average farm program yield for cotton in major producing 
regions to be comparable to average actual yield for that time 
period. Under current legislation, program yields are frozen, so 
it is assumed that changes in actual yields do not affect program 
yields and deficiency payments. Under these assumptions, the 
revenue per untreated acre eligible for commodity program 
payments (untreated-eligible acres) would not change, because the 
gain in market revenues is exactly offset by a loss in deficiency 
payments when P, < TP. The impact per treated acre eligible for 
commodity program payments (treated-eligible acres) that 
continues to produce cotton becomes: 


In the future, the assumptions about program yields and per- 
acre effects on program participants may no longer hold. Average 
actual yields are increasing while program yields are frozen, so 
that average yield will exceed program yields in the future. et 
market price increases as a result of a regulatory action, market 
revenue would increase more than program payments would decrease. 
As a result, returns on untreated-eligible acres would increase, 
but the increase would be less than that for untreated-ineligible 
acres. For treated-eligible acres, the revenue gain would offset 
part of the loss, but there would be a greater loss or smaller 
gain than on comparable treated-ineligible acres. 
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Because per-acre returns vary widely between cotton 
producing regions, percent changes in per-acre cotton returns 
were computed to demonstrate relative severity of losses. The 
monetary losses were expressed as a percentage of the 1984-88 
average of gross value of production minus variable cash expenses 
(excluding high and low years) for each region published by the 
Economic Research Service (ERS) (McElroy and others, 1989 and 
USDA, 1991). Currently, ERS does not include government payments 
in the cost-of-production estimates for cotton, so the percentage 
losses for treated-eligible acres are overestimated. 


The economic effects should be viewed as rough estimates, 
because there are many sources of uncertainty. The estimates of 
pesticide use, yield loss, and choices of alternative practices 
are based on expert estimates. For example, Table 19 shows 
assessment estimates and USDA survey estimates of use to be close 
for some pesticides and to diverge widely for some other 
pesticides (Crutchfield, 1990). Some of the divergences in use 
estimates may be justified. For example, cotton insecticide use 
varies from year to year because pest infestations and weather 
vary. The cost and yield changes may be overestimated by an 
unknown amount, because not all possible adjustments available to 
cotton producers were necessarily considered. Similarly, many of 
the economic variables are not precise. Pesticide prices are 
based on suggested retail price lists and information from 
registrants, which may not be what farmers actually pay. Asa 
result, cost change estimates could vary from actual changes by 
several dollars per acre. Also, the economic model for 
estimating price changes and welfare effects should not be viewed 
as precise. There is no statistical measure of accuracy or 
precision for the economic estimates. 


Results 


The effects of the potential bans of individual pesticides 
or major pesticide groups on the aggregate U.S. economy, regions, 
and localities, as well as on returns for treated and untreated 
acreage are now examined. 


Aggregate Economic Effects 


The aggregate economic effects of a potential action depend 
upon the extent of the pesticide’s use, the severity of the pest 
problem, and the cost-effectiveness of alternative controls. By 
examining the effects of actions on single pesticides and major 
groups of pesticides, this analysis demonstrates the importance 
of the interdependence of pesticide regulatory decisions to 
cotton production. Pesticide regulatory decisions are 
interdependant, because previous regulatory actions, such as 
registrations and cancellations, define what chemical 
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alternatives are available and influence the economic and risk 
effects of subsequent regulatory actions (Osteen and Kuchler, 
1987, and Osteen and Szmedra, 1989). When there are several 
effective chemical alternatives for a pest problem and 
nonchemical alternatives are less effective, the group of 
chemical alternatives would be valuable, but the benefits of any 
individual chemical alternative would be low. However, if 
chemical alternatives are sequentially removed by the regulatory 
process or become ineffective due to pest resistance, at some 
point the benefits of the remaining alternatives will increase 
dramatically even though their efficacy is unchanged. 
Interdependence implies that there is a benefit to having several 
alternatives available that is not captured by comparing one 
pesticide to its alternatives. 


Single Pesticides 


In general, banning a single cotton pesticide would cause a 
relatively small aggregate economic loss, although some growers 
and regions could suffer severe losses. Bans of fluometuron or 
aldicarb stand out as exceptions. Bans of either of these 
materials are the only ones that would show noticeable effects on 
cotton prices. Of all the individual pesticides examined, a ban 
of fluometuron, an herbicide, would have the largest domestic 
economic loss of $106 million per year (domestic plus foreign 
loss of $179 million); cotton prices would increase by 3 percent 
and cotton income would decline by $7 million (Table 20). The 
economic loss of banning fluometuron would be comparable in 
magnitude to a ban of all triazine herbicides. A ban of 
aldicarb, an insecticide/nematicide, would cause a net domestic 
loss of $89 million (domestic plus foreign loss of $167 million), 
increase cotton prices by 2 percent, and reduce cotton income by 
Sie million. 


In most cases, the supply effects of banning a single 
pesticide would have negligible impacts on cotton prices, and 
U.S. cotton income would decline. Of the remaining pesticides, 
the largest aggregate impacts would be caused by bans of carboxin 
($24 million loss) and metalaxyl ($69 million loss), which are 
seed treatment fungicides; acephate, an organophosphate 
insecticide ($28 million loss); arsenic acid, a desiccant ($52 
million loss); thidiazuron, a defoliant ($32 million loss) ; | 
ethephon ($32 million loss) and mepiquat chloride ($43 million 
loss), which are growth regulators; trifiurading a dinitroaniline 
herbicide ($24 million loss); and prometryn, a triazine herbicide 
($46 million loss). A ban of any other material would cause a 


loss of $20 million or less. 
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Major pesticide families and groups 


Banning major pesticide families or all alternatives for 
major pest problems is another story. Banning all seed treatment 
fungicides, all desiccants and defoliants, or all pyrethroid 
insecticides would cause the largest aggregate losses in the 
study. Domestic losses would exceed $600 million; domestic and 
foreign losses would exceed $900 million; and cotton prices would 
increase as much as 12 percent for each pesticide group (Table 
20). Bans of all seed treatments or desiccants/defoliants would 
cause cotton income to fall about $140 million. If all the 
pyrethroid insecticides were banned or became ineffective due to 
pest resistance, cotton income would fall $170 million. 


Banning organophosphate insecticides, dinitroaniline 
herbicides, or carbamate insecticides would cause the next most 
severe losses. If all organophosphate insecticides were banned, 
the net domestic loss would be about $380 million (domestic and 
foreign loss would be about $620 million), and cotton prices 
would increase about 8 percent. The net domestic loss from 
banning all dinitroaniline herbicides would be about $340 million 
per year (domestic and foreign loss would be about $520 million), 
and cotton price would increase about 6 percent. The net 
domestic loss of banning all carbamates would be about $230 
million (domestic and foreign loss would be about $387 million), 
and cotton price would increase about 5 percent. 


The net domestic loss from banning all organic arsenical, 
triazine, or substituted urea herbicides would be $100-$200 
million per year. Domestic plus foreign loss would be $200-$300 
million for organic arsenicals or substituted ureas and $170 
million for triazines. For these groups, cotton price would 
increase 4 percent (for substituted ureas) or less. Cotton 
income would decrease if any of these groups were banned, except 
if substituted ureas were banned, then cotton income would rise. 


The Interdependence of Requlatory Decisions 


These results help to demonstrate the importance of the 
interdependence of pesticide regulatory actions to cotton 
production. In the cases above, the loss from banning the major 
group or family would generally be several times greater than 
banning any single member. Dinitroaniline herbicides 
(pendimethalin and trifluralin) are a good example. 
Pendimethalin would be a widely-used alternative if trifluralin 
were banned and vice-versa. The domestic loss from banning the 
dinitroanilines would be about $336 million per year (Table 20). 
However, given current pesticide use, the loss from banning 
pendimethalin alone would be about $1 million. The loss from 
banning trifluralin alone would be about $26 million. This shows 


42 


that Lt either one of the dinitroaniline herbicides were banned, 
the benefits of the remaining one would increase dramatically. 


Perhaps the pyrethroid insecticides are the most striking 
example. The domestic benefits of the entire group exceed $600 
million (Table 20). However, the benefit of each single 
pyrethroid is less than $5 million, assuming that all other 
pyrethroids are available. Benefits of organic arsenicals, 
triazines, substituted ureas, fungicide seed treatments, 
carbamate insecticides, organophosphate insecticides, and 
desiccants and defoliants show similar patterns. 


These results show that a sequence of regulatory actions on 
alternative controls, such as pyrethroid insecticides, could be 
very important to cotton production, even though many of the 
individual regulatory actions would cause small economic losses. 
Since many major pesticide groups are valuable to cotton 
production, reducing the number of alternatives over time by 
regulatory action or pest resistance, without developing new 
cost-effective alternatives, could ultimately cause substantial 
economic losses. 


Comparison to Results of Previous Studies 


Aldicarb and pyrethroid insecticides provide cases for 
comparison with previous studies. The aggregate estimate for 
aldicarb in this study compares favorably with that in a 1991 
USDA assessment, which estimated the loss of banning aldicarb use 
on cotton to be $89 million, assuming a constant price (USDA, 
1991). However, the economic loss estimate for aldicarb in this 
study is about 3 times greater than that in USEPA’s preliminary 
assessment of aldicarb benefits, published in 1988, which 
estimated the loss on cotton to be $20-29 million (USEPA, 1988). 
USEPA assumed that there would be no yield loss but that pest 
control costs would increase. 


Osteen and Suguiyama (1988) estimated the net domestic loss 
of losing all pyrethroids to be about $800 million and the net 
domestic and foreign loss to be about $1.4 billion, which are 40- 
50 percent greater than the aggregate loss estimates in this 
study. The differences in the estimates of the two studies are 
not large given that the expert yield loss estimates were made 
about 5 years apart by different people. During that 5-year 
period, pest infestations, the availability of alternative sei 
controls, pesticide efficacy, and expert perceptions of pesticide 
efficacy and pest damages may have changed, which would 
contribute to the differences in the two estimates. 
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User, Nonuser, Regional and Local Effects 


Pesticide regulatory actions generally would not affect the 
cost, yields, and returns of all growers and regions equally, 
because: 1) Pest infestations are not distributed uniformly 
across the cotton belt, and 2) No pesticide is used by all cotton 
growers. The effects that a ban has on yields and costs for 
different growers and regions will reflect the distribution of 
the pesticide’s use, the severity of pest problems controlled by 
the material, and the comparative cost-effectiveness of the 
pesticide and its alternative control practices. The impacts on 
producers will be affected by price changes and commodity program 
participation. Also, severe losses may discourage production in 
those regions where they occur, while higher prices may encourage 
production elsewhere. 


Regional or local effects can become important policy issues 
if some growers or regions bear severe losses relative to others. 
One could ask if it is fair for a regulatory action to inflict a 
severe loss on a small group of producers or a region. While the 
cotton assessment cannot resolve the issue of equity, it does 
provide information to identify situations where severe losses 
could occur. 


Users and Nonusers 


The results show that, in general, larger losses per acre 
treated with pesticides affected by a ban would result from those 
potential actions on chemicals or groups that would increase 
price than from actions that would not increase price (Table 21). 
This would occur despite price increases offsetting losses for 
treated-ineligible acres. Bans of dinitroanilines, organic 
arsenicals, substituted ureas, pyrethroids, all desiccants and 
defoliants, or seed treatments would reduce returns on treated 
acres by 50-100 percent in some regions, primarily in the 
Southeast or Southern Plains. Bans of seed treatments, 
desiccants and defoliants, or pyrethroids would create the 
largest gains for untreated-ineligible acres, because these 
potential bans would increase cotton prices more than other 
potential actions would. In some cases, returns to treated- 
ineligible acres would actually increase in some regions, because 
yield losses in such regions would be offset by price increases 
caused by large losses in one or more other regions. 


Many of the potential actions would cause greater losses on 
treated acreage in one or two regions than in the remaining 
regions. The Southeast would most often incur the largest 
relative losses on treated acreage from those actions, especially 
if major groups were banned. Bans of major groups of herbicides 
would cause larger percentage losses in net revenue in the 
Southeast than in the other regions. Bans of pyrethroid or 
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organophosphate insecticides would cause larger percentage losses 
in the Southeast and Delta States than in other regions. The 
West would most often incur the smallest relative losses. Bans 
of desiccants and defoliants or seed treatments would have the 
largest percentage impacts on treated acreage in the Southern 
Plains. A ban of all pyrethroid insecticides (or widespread 
ineffectiveness due to resistance) would cause the largest losses 
on treated acreage of any action on insecticides in all regions 
and the largest of any action on any group of pesticides in the 
Delta and the West. This result shows the importance of 
pyrethroid insecticides across the cotton belt. 


Actions on groups of pesticides that would cause the biggest 
losses per treated acre vary by region. In the Delta States, a 
ban of the pyrethroid insecticides would cause the largest losses 
followed by bans of organophosphate insecticides, carbamate 
insecticides, desiccants and defoliants, and seed treatments. In 
the Southeast, a ban of substituted urea herbicides would cause 
the largest per-acre losses followed by a ban of pyrethroid 
insecticides. Bans of desiccants and defoliants, organic 
arsenical herbicides, and dinitroaniline herbicides would also 
cause large losses in the Southeast. In the Southern Plains, 
bans of seed treatment fungicides or desiccants and defoliants 
would cause the largest per-acre losses. A ban of pyrethroid 
insecticides would cause the largest per-acre losses among 
insecticides in the Southern Plains. In the West, a ban of 
pyrethroid insecticides would cause the largest losses, followed 
by bans of organic arsenical or dinitroaniline herbicides. 


Bans of aldicarb and fluometuron, which are the only two 
cases where a ban of an individual pesticide would significantly 
increase price, would cause large per-acre losses on treated 
acres, despite the price increase. A ban of aldicarb would cause 
the largest per-acre losses of all individual insecticides - over 
25 percent in the Southeast and Southern Plains. Similarly, a 
ban of fluometuron would cause the largest losses on treated 
acres of any single pesticide in the Delta (more than 20 percent) 
and, except for aldicarb, in the Southeast (more than 20 
percent). 


Regional Effects 


The agricultural economies of the Southeastern States and, 
to a lesser degree, the Delta States are particularly vulnerable 
to the impacts of regulatory actions on cotton pesticides, 
especially if major groups became unavailable. The AGSIM results 
show that actions on cotton insecticides, particularly on major 
groups, would generally reduce income from cotton by the largest 
percentage of cotton value in the Delta and Southeast; actions on 
seed treatments and desiccants and defoliants would reduce income 
by the largest percentage in the Delta, Southeast, and Southern 
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Plains; and actions on herbicides would reduce income by the 
largest amount in the Delta and Southeast (Table 22). However, 
important exceptions to these generalities occur, which include 
losses in the West from potential actions on dinitroaniline or 
triazine herbicides. Most actions on single pesticides would 
change cotton income by less than 1 percent of cotton value in 
most regions. Important exceptions include the effects of 
potential actions on aldicarb in the Southeast (18 percent 
reduction), fluometuron in the Delta (8 percent reduction), 
arsenic acid in the Southern Plains (4 percent reduction), and 
phosphorotrithioate in the Southeast (5 percent reduction). 


The AGSIM results also show that many actions, particularly 
actions on major pesticide groups, could discourage cotton 
production in the Southeast and Delta States and encourage it 
elsewhere in the U.S. (Table 23). According to AGSIM, the 
Southeast would generally incur reductions in cotton acreage 
exceeding 30 percent if pyrethroids, organophosphates, desiccants 
and defoliants, dinitroanilines, organic arsenicals, or 
substituted ureas were no longer available. Actions on single 
materials generally would have small impacts on regional income 
and cotton acreage. Exceptions include the effects of potential 
bans of aldicarb on the Southeast, arsenic acid on the Southern 
Plains, fluometuron on the Delta, and phosphorotrithioate on the 
Southeast. 


The more severe effects on cotton income and acreage in the 
Southeast and Delta States are a reflection of the generally more 
severe pest problems in those regions than in the rest of the 
cotton belt. First, a higher proportion of the acreage in the 
Southeast and Delta States is treated with most of the pesticides 
in this study, particularly herbicides and insecticides, than is 
the acreage in the West and Southern Plains (Table 24). Second, 
in most cases, treated acreage in the Southeast and Delta States 
would suffer more severe percentage losses without the pesticides 
in question than would treated acreage in the Southern Plains and 
West, as discussed earlier in this section. Finally, the acreage 
shifts reflect changes in cotton returns relative to returns from 
other crops, the prices and returns of which may have also be 
changed as a result of the action, in each region. 


The loss of major pesticide groups, aldicarb, or fluometuron 
could potentially affect land values, because of their effects on 
cotton prices and income. The likelihood of effects on land 
values would depend upon how long it would take to find effective 
alternatives, that is to say, how many years farmers would suffer 
higher pest losses or control costs, and how important cotton 
production is to a region’s economy. The longer farmers in a 
region go without an effective control and suffer losses, the 
more likely would be effects on land values. For reasons 
discussed above and because cotton is important to their 
agricultural economies, the Southeast, and to a lesser extent, 
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the Delta States would be most vulnerable to reductions in land 
values. Reduced land values in these two regions would be more 
likely to occur if all pyrethroids, organophosphates, carbamates, 
seed treatments, or desiccants and defoliants were banned or 
became ineffective due to resistance. The loss of 
dinitroaniline, organic arsenical, triazine, or substituted urea 
herbicides or aldicarb could also reduce land values in the 
Southeast. The loss of all seed treatments or desiccants and 
defoliants would be the most likely scenarios to reduce land 
values in the Southern Plains. However, many of the other 
scenarios could increase land values in the Southern Plains 
because of higher cotton prices, particularly bans of all 
pyrethroids, organophosphates, or substituted ureas. Regulatory 
actions would probably have little impact on land values in the 
West, because the area is less dependant on pesticides and cotton 
makes a smaller proportional contribution to its economy than to 
the other regions’ economies. 


Local Effects 


Even though a pesticide ban might cause a small aggregate 
economic loss and have no significant impact on price, some 
farmers or regions could suffer severe financial losses because 
of localized pest or production problems. This could occur if a 
localized pest potentially caused severe yield losses. If no 
cost-effective alternative is available, a ban of a single 
chemical could cause severe yield and financial losses. Per-acre 
losses in the small area could be much greater in such a case 
than for a pesticide that would cause losses across a larger 
area. Good examples are mancozeb and arsenic acid. 


Mancozeb, before the registrant voluntary canceled its 
registration for foliar use on cotton, was used to treat cotton 
rust on less than 1 percent of U.S. cotton acreage, primarily in 
Arizona and New Mexico (Table 19). Based on information in the 
cotton assessment, the aggregate loss of cancelling mancozeb was 
estimated to be about $3 million (Table 20), but loss per treated 
acre exceeded $100 (48 percent of net revenue per acre in the 
West) (Table 21). Compare that with metalaxyl, which is used for 
seedling diseases on about 60 percent of U.S. cotton acreage 
(Table 19). The aggregate loss of banning metalaxyl would be $69 
million, the largest of any single fungicide (Table 20). However, 
per-acre losses would average about $10, considerably less than 
for mancozeb, and would vary from about 3 percent of per-acre net 
revenue in the West to 15 percent in the Southern Plains (Table 
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Arsenic acid provides the most dramatic example of one 
region absorbing a large loss, while other regions are largely 
unaffected. Arsenic acid has been widely used to desiccate 
cotton in the Southern Plains before stripper harvesting, but is 
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registration was voluntarily cancelled by the registrant. 
According to the cotton assessment, about 12 percent of U.S. 
cotton acreage was treated (Table 19). The economic loss of 
banning arsenic acid is estimated to be $52 million (Table 20), 
concentrated in the Southern Plains, with per-acre losses of $35- 
$40, approximately 60 percent of per-acre net returns (Table 21). 
Only a ban of all desiccants and defoliants or of all seed 
treatments would cause greater per-acre losses in the Southern 
Plains than estimated for the arsenic acid ban. 


Summary 


The USDA/State cotton pesticide assessment provides 
information to help evaluate the effects of proposed USEPA 
pesticide regulatory actions. In general, the results show that 
banning a single cotton pesticide would cause relatively small 
aggregate economic losses, because cost-effective alternatives 
would be available in many areas. Despite that, isolated groups 
of farmers or production regions could suffer severe losses, 
because effective alternatives would not be available for their 
atypical pest problems and growing conditions. The Delta and 
Southeast would be particularly vulnerable to the impacts of 
regulatory actions on cotton pesticides. Growers who use 
pesticides that become banned could suffer severe financial 
losses, despite cotton price increases. In addition, 
sequentially banning effective alternatives for major pest 
problems or members of important pesticide families would 
ultimately result in severe aggregate losses. 
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Table 19-- Cotton pesticides: cotton acreage treated; yield losses and cost 
changes if the pesticide or group is not available 


Chemical(s) : Acreage Treated : Yield loss/acre : Cost change/ 
Lost ______—————CCCCC“‘(.”_U: NASS:Assessment_ :Treated : Planted : treated acre _ 
-------------- Percent--------------- $/acre 
Insecticides 
Pyrethroids NA 55 = ire Bs NC 
Cyhalothrin aT 14 * * 1 
Cypermethrin 20 mee * * 2 
Esfenvalerate 3 et * * 1 
Permethrin 3 2 =i * * 
Organophosphates NA 70 —-11.4 = are NC 
Acephate V 18 = 2feio Toe 1 
Azinphosmethyl 2 5 -.7 Se ratk * 
Dicrotophos 25 14 il ioe -.3 2 
Dimethoate 8 15 -1.1 * 2 
Disulfoton * 5 * * * 
Malathion 5 5 * * 1 
Methamidophos 2 7 -3.6 -.4 * 
Methyl parathion 25 23 * * 1 
Phorate * 2 * * 6 
Profenofos 6 13 * * 2) 
Sulprofos 2 5 * * 2 
Carbamates NA 42 -11.0 =-5.0 =] 
Aldicarb 16 33 -6.0 -2.0 -2 
Methomyl 3 7 * * 1 
Thiodicarb 5 18 * * lt 
Others 
Dicofol 5 7 -.3 * 4 
Propargite 4 5 * * 2 
Herbicides 
Dinitroanilines 85 89 -8.5 -7.3 6 
Pendimethalin PyAt 28 * * <1 
Trifluralin 64 61 -.9 -.5 <1 
Organic arsenicals 29 32 Vn aD Pan 8 
DSMA 7 8 -.6 mee. * 
MSMA 21 20 -.4 ial <1 
Triazines shal 38 -4.0 -1.8 6 
Cyanazine 5 20 eta | * 6 
Prometryn 16 18 = EferS =eil Toe 2 
Substituted Ureas 34 33 -12.9 med, =a! 
Fluometuron au) 29 -10.7 -3.4 = 
Diuron 3 8 =e -.2 5 
Others 
Fluazifop 8 18 -2.6 ais Ae 1 
Glyphosate 14 19 -2.0 -.4 2 
Norflurazon 19 16 -2.2 ==4 Be 
Sethoxydim ie 9 -1.3 ~-1 
ee 
Continued -- 


49 


Table 19- Cotton pesticides: cotton acreage treated; yield losses and cost 


chanaes if the pesticide or group is not available -- Continued 

Chemical(s) : Acreage Treated : Yield loss/acre : Cost change/ 

Lost : NASS:Assessment :Treated : Planted : treated acre 
Sa a OC Ca $/acre 


Fungicides 


Seed treatments NA 99 -18.3 Ee -4 
Captan NA 20 rae ines NC 
Carboxin NA 59 =e -.6 NC 
Etridiazole NA 9 -.l * Z 
Metalaxyl NA 61 =D Fa 5 
PCNB NA ZA -2.6 a= ieul -3 
Thiram NA 4 -3.4 -.1 NC 

Mancozeb 1/ * <1 -20.3 tee =i] 


Desiccants and Defoliants 
All desiccants 


and defoliants 50 5 -21.2 mort ete, —7 
Arsenic acid 2/ 3 12 -14.0 silvers 3 
Dimethepin 3 4 tO el * 
Endothall “ 4. rete * 4 
Paraquat dichloride 10 7 eee ae ae 
Phosphorotrithioate 35 35 Foe x 3 
Sodium chlorate a ES red * 4 
Thidiazuron 10 2a -4.4 519 -3 
Plant Growth Regulators 
Ethephon 19 26 -8.0 -2.4 ide 
Mepiquat chloride io Be, -5.4 one =! 

NA = NASS estimate not available. 

NC = Not computed. 


* = Negligible. 
1/ No longer registered for foliar application. 
2/ Voluntarily cancelled. 
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Table 20--Aqqgreqate Economic Effects of Hypothetical Bans of Cotton Pesticides 

Chemical(s) : Cotton : Welfare Effects 

Lost sOutput : Price :Income : Domestic : Net Effect 

:change :change 1/:change :Income :Consumer: Domestic:Domestic 

3 : :Change : Loss : :+Foreign 
Percent  -=-------------- S$ Millions------------------ 





Insecticides 
Pyrethroids -14 1? -172 228 -835 -607 -950 
Cyhalothrin * * =-2 =o ** = =F 
Cypermethrin * * -3 = ** 3 =3 
Esfenvalerate * ** -2 -2 ** = =o 
Permethrin * * -1 -1 ** —y =H 
Organophosphates = 10 8 =78 23 -590 —377 -615 
Acephate * ** -28 -28 ** -28 -28 
Azinphosmethyl * ** -5 =—5 ** 15) -5 
Dicrotophos * ** =the eae tas =1'5 =e 
Dimethoate * *“% = lel: xx =—i0! —11 
Disulfoton * * ** * * * xk ** 
Malathion * ** =i) at ** — J alt 
Methamidophos * ** ale ple xx -12 lee 
Methyl parathion * ** =13 =13 ** =-13 st 
Phorate * sere Sl = *% il =al 
Profenofos * xk -6 -6 ax =—© -6 
Sulprofos * ak =2 ie *% —2 = 2 
Carbamates -6 5 -42 146 -379 -233 -387 
Aldicarb -3 2 =] 106 -195 -89 -167 
Methomyl * ** =3! os ** —3 cae 
Thiodicarb * ** -3 =—3 xe =—"3 —3 
Others 
Dicofol * ** -6 -6 ** -6 -6 
Propargite * ** = -2 ** —2 =—2 
Herbicides 
Dinitroanilines -8 6 -139 116 -450 -336 -515 
Pendimethalin * xx 23, 38) ** =—3 -3 
Trifluralin * xx -24 -24 ** -24 -24 
Organic arsenicals -4 3 -22 87 -228 -141 -235 
DSMA * * -2 -2 ** = 2 -—2 
MSMA * ** =6 —6 o2hs —6 -—6 
Triazines -3 2 -37 46 -154 -108 -170 
Cyanazine * ** -14 -14 x -14 -14 
Prometryn sal * -46 -46 ** -46 -46 
Substituted Ureas -6 4 28 iS —323 -144 -277 
Fluometuron -4 3 -7 56 —-162 -106 -179 
Diuron * ** -10 -10 -10 -10 -10 
Others 
Fluazifop * a -19 -19 ms ~19 -19 
* ** -19 -19 ** -19 -19 
Glyphosate 
* *x* -4 -4 *x* -4 -4 
Norflurazon 
Sethoxydim % ce 8 me a aa =a 
ee 
Continued -- 
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Table 20--Aggregate Economic Effects of Hypothetical Bans of Cotton Pesticides 

--Continued 

Chemical(s) 3 Cotton : Welfare Effects 

Lost :Output : Price :Income : Domestic : Net Effect 
:change :change 1/:change :Income :Consumer: Domestic:Domestic 


: :Change : Loss _: :+Foreign 


Percent  ----999-995------- $ Millions---------------- 

Fungicides 
Seed treatments -15 2 -139 308 -900 -608 -935 
Captan * *% = ae *% a5 ao 
Carboxin * ** -24 -24 ** -24 -24 
Etridiazole * ** -2 -2 ak —2 -2 
Metalaxyl -1 ** -69 -69 ** -69 -69 
PCNB -1 ** -19 -19 ** -19 -19 
Thiram * xk -6 -6 ** -6 -6 
Mancozeb 2/ * ** -3 3 ** =3 -3 


Desiccants and Defoliants 
All desiccants 


and defoliants -15 12 -146 281 -909 -628 —-990 
Arsenic acid 3/ -1 ** —52 ais xk go 5) aay 
Dimethepin * ** =e =, ** yy = 
Endothall * ** = 2, 2. ** Ye = 2 
Paraquat dichloride * ** =] 7, xx =) —/ 
Phosphorotrithioate * ** -14 -14 *% -14 -14 
Sodium chlorate * x* -8 -8 ** = ts: 
Thidiazuron -1 ** =32 as ** =—32 —32 
Plant Growth Regulators 
Ethephon -2 ** —32 -32 ** —32 —32 
Mepiquat chloride —2 ** -43 -43 ** -43 -43 


* = Output reduction of less than 1 percent. 

** = Negligible. 

1/ Price changes are simulated for research purposes and are not official 
USDA forecasts. 

2/ No longer registered for foliar application. 

3/ Voluntarily cancelled. 
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Table 22--Effects of Hypothetical Bans on Regional Cotton Income. 1/ 


Chemical/Group Delta Southeast Southern West UsS 
Plains 


Percent of Cotton Value 


Insecticides 
Pyrethroids =20 =25 10 2 -4 
Cyhalothrin * * * * re 
Cypermethrin * x * * * 
Esfenvalerate * * * * * 
Permethrin * * * * x 
Organophosphates -17 -15 4) 7 =o 
Acephate * * * =Al x 
Azinphosmethyl * * * * k 
Dicrotophos * * * * * 
Dimethoate * * * “* * 
Disulfoton * * * * * 
Malathion * * x * * 
Methamidophos * * * * * 
Methyl parathion * * * x * 
Phorate * * * * * 
Profenofos * * * * “ 
Sulprofos * * * * * 
Carbamates -10 =3 3 4 -1 
Aldicarb ey -18 ** 1 ** 
Methomyl * * * * * 
Thiodicarb * * * * * 
Others 
Dicofol * * * * * 
Propargite * * * * * 
Herbicides 
Dinitroanilines 4 -21 -4 -5 -3 
Pendimethalin * * * * * 
Trifluralin * * -1 * * 
Organic Arsenicals -5 -25 4 3 * 
DSMA * * * * * 
MSMA * * x * * 
Triazines * = 1 -1 * 
Cyanazine > = * i 
Prometryn . = =a = 
Substituted Ureas -6 -33 7 5 ** 
Fluometuron -8 x 4 3 - 
Diuron * - i be : 
Others 
Fluazifop * : S M4 . 
Glyphosate * : -1 . a 
Norflurazon * -3 * - - 
Sethoxydim * = : c a 
a ar a Cont inued-- 
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Table 22--Effects of Hypothetical Bans on Regional Cotton Income. ~~ Continued 


Chemical /Group Delta Southeast Southern West U.S. 
Plains 


i 


Percent of Cotton Value 





Fungicides 


Seed Treatments -6 -7 -22 ls -3 
Captan * * * * * 
Carboxin -1 * -1 * * 
Etridiazole * * x te * 
Metalaxyl Se =—1 =, * -1 
PCNB -1 -1 * * * 
Thiram * * * * * 

Mancozeb 2/ * * * * * 

Desiccant/Defoliants 
All desiccants 

and defoliants -6 -12 -8 4 -3 
Arsenic acid 3/ * * -4 * alk 
Dimethipin * * * * * 
Endothall * * * * * 
Paraquat dichloride * * * * * 
Phosphorotrithioate * cae * * * 
Sodium chlorate * * * * * 
Thidiazuron -2 -2 * * * 

Plant Growth regulators 
Ethephon = * * * * 
Mepiquat chloride —] — * a a 


* = Decrease of less than 1 percent of cotton value. 

** = Increase of less than 1 percent of cotton value. 

1/ Cotton income in AGSIM regions was recombined into four regions in the 
following manner: The Delta includes the AGSIM Delta States, Corn Belt and 80 
percent of the Appalachian States. The Southeast contains the AGSIM Alabama, 
Southeastern States, and 20 percent of the Appalachian States. The Southern 
Plains is the same as in AGSIM. The West contains the AGSIM Mountain and 
Pacific States. 

2/ No longer registered for foliar application. 

3/ Voluntarily cancelled. 
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Table 23--Change in Cotton Acreage Caused by Hypothetical Bans, by Region 1/ 


Chemical/Group Delta Southeast Southern West Uli 
Plains 
ee ee eee ee eee 
Percent 

Insecticides 

Carbamates -2 -26 2 al ei! 
Aldicarb -2 -32 * * -1 

Organophosphates =9 -36 4 2 -1 

Pyrethroids oo -36 7 ** ** 

Herbicides 

Dinitroanilines -1 -37 2 ** *% 

Organic Arsenicals -4 -42 2 al aa 

Substituted Ureas -8 -60 3) 2 = 2 
Fluometuron = -3 2 Blt aa 

Triazines -2 -20 * * ** 

Others 

Seed Treatments -4 -30 9 5 3 

Desiccants/Defoliants -2 —33 5 5 2 
Arsenic acid 2/ ** * ** * * 
Phosphorotrithioate Vs eat * * ree 


* = Increase of less than 1 percent. 

** = Decrease of less than 1 percent. 

1/ Cotton acreage in AGSIM regions was recombined into four regions in the 
following manner: The Delta includes the AGSIM Delta States, Corn Belt and 80 
percent of the Appalachian States. The Southeast contains the AGSIM Alabama, 
Southeastern States, and 20 percent of the Appalachian States. The Southern 
Plains is the same as in AGSIM. The West contains the AGSIM Mountain and 
Pacific States. 

2/ Voluntarily cancelled. 
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Table 24 -- Acreage Treated With Selected Pesticides, by Region. 





Chemical : Delta :Southeast:Southern : West : Uno 
$ : sme Pliainsmets 3 
--------- Percent of planted acres------------ 
Insecticides 
Pyrethroids a3 99 a9 it 55 
Cyhalothrin 24 Sal g 4 14 
Cypermethrin i3 22 13 4 12 
Esfenvalerate 18 18 10 4 ley! 
Permethrin 2 cs = 2 2 
Organophosphates 95 as) 59 63 70 
Acephate 27 25 9 34 19 
Azinphosmethyl 25 14 14 5 5 
Dicrotophos 41 Zo 24 2 5 
Dimethoate 25 iat 7) 22 a5 
Disulfoton 7 el 4 ces 5 
Malathion 7 14 4 2 5 
Methamidophos 10 4 * 28 8 
Methyl parathion 51 22 3 rd, 23 
Phorate 2 5 2 * 2 
Profenofos 27 18 5 23 LS 
Sulprofos 14 5 1 4 5 
Carbamates 70 84 25 31 42 
Aldicarb 46 78 20 30 33 
Methomyl 18 6 3 4 id 
Thiodicarb 46 40 5 2 18 
Others 
Dicofol 2 * * 36 7 
Propargite 4 L * 24 5 
Herbicides 
Dinitroanilines 79 98 97 76 89 
Pendimethalin 34 43 20 35 28 
Trifluralin 45 58 74 45 61 
Organic Arsenicals 84 86 7 3 32 
DSMA 24 aL: i! 0 8 
MSMA 60 75 6 3 PAIS, 
Triazines 69 54 7 49 38 
Cyanazine Sat Sa * a5 20 
Prometryn 16 3 ik Se 18 
Substituted Ureas 94 97 2 3 3S 
Fluometuron 85 82 zl * 29 
Diuron 23 16 1 2 8 
Others 
Fluazifop 35 10 14 4 ali 
Glyphosate 7 1 25 37 19 
Norflurazon 50 42 * * 16 
Sethoxydim 20 12 6 2 9 
Continued-- 
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Table 24 -- Acreage Treated With Selected Pesticides, by Region.-- Continued 
Chemical : Delta :Southeast:Southern : West : isis 


: : sePlainse as: s 


SSS Percent of planted Aacres——<—<—<-<——=— 


Fungicides 


Seed Treatments 99 99 100 93 99 
Captan 9 12 12 70 20 
Carboxin 59 Bil al aby 59 
Etridiazole 33 14 19 4 20 
Metalaxyl 88 54 58 29 61 
PCNB 53 43 3 19 29 
Thiram 14 * * * 4 

Mancozeb 1/ 2 * * 1 i 

Desiccants/Defoliant 86 95 79 eS 80 
Arsenic acid 2/ * 2 25 * 3 
Endothall 2 3 5 7 5 
Paraquat dichloride 16 5 20 21 18 
Phosphorotrithioate 52 70 25 34 7 
Sodium chlorate 9 7 9 54 16 
Thidiazuron 37 40 19 3 22 

Plant Growth Regulators 
Ethephon 48 35 11 33 26 
Mepiquat chloride 47 38 5 39 29 


1/ No longer registered for foliar application. 
2/ Voluntarily cancelled. 
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APPENDIX A 


COTTON - INSECTS 


STATE= 


UNITED STATES DEPARTMENT OF AGRICULTURE 
NATIONAL AGRICULTURE PESTICIDE IMPACT ASSESSMENT PROGRAM 
COTTON COMMODITY ASSESSMENT 


1. IDENTIFICATION OF PRODUCTION REGIONS -- Use the map on page 7 of 
Osteen & Suguiyama (1988) to determine production regions for cotton 
used in this questionnaire. This map was developed by State 


Extension and Research Scientists familiar with cotton production. 


A. DETERMINE WHETHER YOU WANT TO USE REGIONS -- It is not 
necessary to report data for your state by regions. 
Irregardless of whether you use regions or simply report 
data for your state as a whole, the final data will be 
summarized by state. However, if you feel that the accuracy 
of your state data will be enhanced by dividing your state 
into production regions, please do so. Be aware though, 
that dividing your state into regions will significantly 
increase your paperwork in all stages of this survey. If 
you choose to report state data, proceed to page 3. 


B. IF YOU USE REGIONS -- Please limit yourself to the 
regions within your state as described on the following page. 
List here the region(s) you have selected and the average 
planted and harvested cotton acreage for each region. 





Region and its number Harvested 
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‘APPENDIX A 
COTTONS =I NSECTS 


2. PEST RANKING -- Provided on the next page, Table 1, are 
rankings of insect pests of cotton developed from the past five 
years of published results (1984-1988) in the Proceedings of the 
Beltwide Cotton Production Research Conferences. These rankings 
are based upon economic damage with the worst pest receiving a 
rating of 1. Pests with the same reported economic damage 


received the same rating. Pests with no reported economic damage 


in a state are not ranked. 


A. REVIEW THE RANKING .FOR YOUR STATE -- If you feel the 
ranking presented in Table 1 for your state is an accurate 
representation for the past 5 years indicate this somewhere 
on the chart and move on to question 3 on page 5. 


Otherwise, proceed to part B. 


B. CORRECT YOUR STATE'S RANKING -- If you feel your state's 
ranking is not correct or requires additions, fill in the 
correct ranking in one of the blank right columns. Please 
put your state's name at the top, and rank only those pests 
that cause economic damage starting with the worst pest as 
ranking number 1. 


C. RANKING OF REGIONS -- If you feel you cannot accurately 
rank the pests in your entire state, you may choose to rank 
pests by region within your state. Put the code(s) of the 
region(s) you chose in question 1 at the head of the blank © 
column(s) in the chart and rank the pests that cause economic 


damage for each region listed. 
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APPENDIX A 
COTTON - INSECTS 


Table 1. Ranking of economically-important cotton insect pests. 


States New 
Ranking 
Pests AL|AZ|AR}CA|GA/LA|MS|NM|OK/SC/]TN/ TX] USA 
Boll/budworms 240 3 | 2:| StS, | ee) et ee. pee ed 
Boll weevils V1.4 feel | See iacee | aeo tae yh os) 
Lygus bugs 4 ee 2) oo} oe | ats, hee 5 ie ae aes 
Fleahoppers HeOAG) bs) S feo teed, | ees ay) Wes: ee ee | ee 
Thrips 3110] 41°61 56) 3,04 aS ee ee 
Spider mites 7/6) 61) 218106) 56196 4 616 es TG 
Pink bollworm ai 5 5 S:1ae7 
Armyworms oe 4|OR2 1” 2/ tae lee? 3 LO Teo 
Stink bugs 7 i 9; 8 7] es 9 
Cotton aphid 6 at acl, Ones 4 6/10 
Grasshoppers 8| 8 Sy poh 
Whitefly 9 7 8 ie 
Cutworms 8 13 
Euro. corn borer 4 14 
Leaf perforator 8 9 10 1S 
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APPENDIX A 

COTTON - INSECTS 
3. USE OF PESTICIDES -- On the following table, Table 2, you are 
asked to list information on the current use patterns of 
insecticides in your state as a whole, or regions within your 
state if you chose this option. In the 'Percent of acreage 
treated' column (right side of form) circle the word 'State' if 
you are reporting for an entire state or fill in the region 
number(s) you listed on page 1 if you are reporting for 1 or more 


regions. 


A. PESTICIDES USED -- List only those insecticides currently 


used in your state or region(s) within your state. 


only use common names. 


Please 


The following list is included to 


assist in identifying insecticides currently used. 


acephate (Orthene) 
aldicarb (Temik) 
azinphosmethyl (Guthion) 
bifenthrin (Capture) 
Bet. 

(Dipel, Javelin, Thuricide) 
carbaryl (Sevin, Sevimol) 
chlorpyrifos (Lorsban) 
cyfluthrin (Baythroid) 
cyhalothrin (Karate) 
cypermethrin (Ammo, Cymbush) 
Gicofol (Kelthane) 
dicrotophos (Bidrin) 
daiflubenzuron (Dimilin) 
dimethoate (Cygon, De-fend) 
disulfoton (Di-Syston) 
endosulfan (Thiodan) 
esfenvalerate (Asana) 
ethion (Nialate) 
fenvalerate (Pydrin) 
flucythrinate (Pay-off) 


gossyplure (Pink bollworm 
pheromone) 
malathion (Cythion) 
methidathion (Supracide) 
methamidophos (Monitor) 
methomyl (Lannate, Nudrin) 
methyl parathion (Penncap M) 
naled (Dibrom) 
oxamyl (Vydate) 
oxydemeton-methyl 
(Metasystox R) 
parathion 
permethrin (Ambush, Pounce) 
phorate (Thimet) 
phosphamidon (Swat) 
propargite (Comite) 
profenofos (Curacron) 
phosmet (Imidan) 
sulprofos (Bolstar) 
thiodicarb (Larvin) 
tralomethrin (Scout) 
trichlorfon (Dylox, Proxol) 
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APPENDIX A 
COTTON — INSECTS 


B. PESTICIDE RATES AND TIMING -- Give the pesticide rate (lb 
ai/acre/treatment) that is generally used; this may be a 
range. Next, indicate the timing of the pesticide 
application(s) using the preferred designations listed in 
the footnote at the bottom of the chart. Finally, give the 
average number of applicatons for this pesticide. Ifa 
pesticide has two clearly different use patterns, it may be 
desirable to list two separate entries for that pesticide. 


C. TARGET PESTS AND PESTICIDE EFFICACY -- Now list the 
target pests for each pesticide use pattern. Following each 
target pest draw a slash (/) and indicate the efficacy of 
the given pesticide on that pest using a scale of 1 (very 
good) to 5 (very poor). Equally effective pesticides should 
receive the same rating. 


D. PERCENT OF ACRES TREATED -- What percent of the cotton 
acreage in your state as a whole or regions within your 
state is treated with each use pattern? Please give a 
number from 1 to 100. Again, we prefer that this 
information be reported for the entire state. If this is 
not desirable, use the regions which you gave in question 1. 
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4. NON-PESTICIDE CONTROL PRACTICES -- In the following table, 
Table 3, you are asked to indicate non-pesticide (biological, 
cultural, etc.) control practices that are used in your state as 
a whole or regions within your state. We would like you to limit 
yourself to those practices used on 1% or more of the planted 
cotton acreage in your area. Your responses should be based upon 


pest infestations in an average year. 


A. CONTROL PRACTICES -- Examples of practices you may choose 
to use are listed on the chart. You may use these or ignore 
them. Additional practices may be added to the list as you 
wish. 


B. TARGET PESTS AND EFFICACY OF CONTROL PRACTICE -- List 
here the pest(s) at which the control practice is 
specifically directed. Following each target pest draw a 
Slash (/) and indicate the efficacy of the given control 
practice on that pest using a scale of 1 (very good) to 5 
(very poor). Equally effective control practices should 
receive the same rating. 


C. PERCENT OF ACREAGE WHERE PRACTICED -- In this column show 
the percentage (1-100) of the planted cotton acreage where 
each practice you have chosen is practiced in your state as 
a whole or regions within your state. 
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APPENDIX A 

COTTON —- INSECTS 
5. IMPACT OF PESTICIDE CANCELLATIONS -- In order to determine 
the benefits of insecticides to cotton production, we are asking 
three basic questions concerning the loss of insecticides on 
cotton in this section. First, what will be the impact of the 
loss of individual insecticides on cotton production? Second, 
what will be the impact of the loss of groups of related 
insecticides on cotton production? And finally, what will be the 


impact of the loss of all insecticides on cotton production? 


Part I. LOSS OF INDIVIDUAL ACTIVE INGREDIENTS -- In this part we 
address the impact of the loss of individual insecticides. Your 
responses should be based upon the use of currently-registered 
pesticides for pest infestations in an average year. 

NOTE: If you are reporting data for 2 or more state regions, you 
must first make enough copies of the following table, Table 4, in 


order to have a copy for each region. 


A. LOST INSECTICIDES -- Copy the insecticides you listed as 
being used in your area on cotton in Table 2 onto column 1 
of the following table, Table 4. If you have tank or 
product mixes, address each ai separately. 


B. ALTERNATIVE CONTROLS -- To the right of each insecticide 
listed in column 1, list the alternatives that would be used 
in your state as a whole or regions within your state in 
place of that insecticide should it be withdrawn from use. 
These alternatives may be other insecticides or non- 
pesticide controls. After each alternative listed place a 
slash (/), then a percentage figure which is your best 
estimate of how much of the acreage currently treated by the 
"lost" insecticide would be treated with the alternative. 
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APPENDIX A 
COTTON - INSECTS 


e.g. If the "lost" insecticide was guthion and in Table 2 it 
was indicated to be used on 40% of the planted acreage, and 
the alternative pest controls would be carbaryl, malathion 
and use of resistant varieties, then the entry might appear 
as: carbaryl/60; malathion/25; resistant var./10. This 
indicates that a maximum of 95% of the acreage currently 
treated with guthion would be treated with alternative 
practices and that at least 5% would not be treated. 


C. YIELD IMPACT -- Estimate the percentage (0-100) yield 
change on the acreage currently treated with the insecticide 
in column 1 should that insecticide be removed. Identify 
increases with a (+) and decreases with a (-). 


1. ALTERNATIVES USED -- First, make an estimate with 
the assumption that all alternatives mentioned in the 
previous column will be used as indicated. 


2. ALTERNATIVES NOT USED -- Next, make an estimate with 
the assumption that no alternatives will be used. 


D. SECONDARY EFFECTS -- Make note here of any secondary 
effects, if any, due to the use of alternatives (i.e. 
development of pest resistance, increased cost of control, 
reduction in quality of cotton, pests not controlled, etc.). 
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APPENDIX A 
COTTON - INSECTS 


Part II. LOSS OF GROUPS OF RELATED INSECTICIDES -- In this part 
we address the impact of the loss of groups of related 
insecticides using Table 5. This part is very similar to Part 1 
where we looked at individual insecticides. Again, your 
responses should be based upon the use of currently-registered 
pesticides for pest infestations in an average year. 


NOTE: If you are reporting data for 2 or more state regions, you 
must first make enough copies of the following chart in order to 
have one for each region. 


A. INSECTICIDE GROUPS -- Listed below are groups of 
insecticides that could be removed simultaneously from use. 
These groups are also listed in the first column on Table 5. 
Trade names for the listed common names are on page 5. 


BIOLOGICALS (B.t., gossyplure, other pheromones, etc.) 
CARBAMATES (acephate, aldicarb, carbaryl, oxamyl, etc.) 

ORGANOPHOSPHATES (azinphosmethyl, chlorpyrifos, dicrotophos, 
disulfoton, dimethoate, ethion, malathion, methidathion, 
methamidophos, methyl parathion, monocrotophos, naled, 
oxydemeton-methyl, parathion, phorate, phosphamidon, 
profenofos, phosmet, sulprofos, trichlorfon, etc.) 
PYRETHROIDS (bifenthrin, cyfluthrin, cyhalothrin, 
cypermethrin, esfenvalerate, fenvalerate, flucythrinate, 
permethrin, tralomethrin, etc.) 

SULFITES (endosulfan, propargite, etc.) 

ALL INSECTICIDES 


B. ALTERNATIVE CONTROLS -- To the right of each insecticide 
group listed in column 1, list the alternatives that would 
be used in your state as a whole or regions within your 
state in place of that insecticide group should it be 
withdrawn from use. These alternatives may be other 
insecticide groups, individual insecticides, or non- 
pesticide controls. After each alternative listed place a 
slash (/), then a percentage figure which 1s your best 
estimate of how much of the acreage currently treated by the 
"lost" insecticide group would be treated with the 


alternative. 
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APPENDIX A 
COTTON = INSECTS 


C. YIELD IMPACT -- Estimate the percentage (0-100) yield 
change on the acreage currently treated with the insecticide 
group in column 1 should that insecticide be removed. 
Identify increases with a (+) and decreases with a (-). 


1. ALTERNATIVES USED -- First, make an estimate with 
the assumption that all alternatives mentioned in the 
previous column will be used as indicated. 


2. ALTERNATIVES NOT USED -- Next, make an estimate with 
the assumption that no alternatives will be used. 


D. SECONDARY EFFECTS -- Make note here of any secondary 
effects, if any, due to the use of alternatives (i.e. 
development of pest resistance, increased cost of control, 
reduction in quality of cotton, pests not controlled, etc.). 
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The National Agricultural Pesticide Impact Assessment Program is 
open to all citizens without regard to race, color, sex, 
disability, religion, age, or national origin. 


Mention or display of a trademark, proprietary product, or firm 
in text or figures does not constitute an endorsement by the U.S. 
Department of Agriculture and does not imply approval to the 
exclusion of other suitable products or firms. 











